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DESCRIPTION 

1-ARYL-l , 8-NAPHTHYLIDIN-4-ONE DERIVATIVE AS TYPE IV 
PHOSPHODIESTERASE INHIBITOR 
5 TECHNICAL FIELD 

The present invention relates to a l-aryl-1,8- 
naphthylidin-4-one derivative as a selective type IV 
phosphodiesterase (i.e., " PDE " ) inhibitor and a salt, and 
solvate thereof and a pharmaceutical composition and a 
10 type IV phosphodiesterase inhibitor containing the same 

as an effective component as well as an agent of 
preventing or treating for cytokine related diseases. 
BACKGROUND ART 

The intracellular second messenger cAMP or cGMP is 

15 broken down and deactivated by phosphodiesterase (PDE), 

which is classified into at least types I to VII. PDE is 
widely distributed in the tissue and organs of the body. 
Among these, type IV phosphodiesterase selectively breaks 
down cAMP and is found in the central tissue and in the 

20 heart, lungs, kidneys, and other organs and in the 

various hemocyte components etc. Further, it is known to 
be involved in the derivation of IL-1 and IL-6, TNF-cx, 
and other various cytokines . 

Catechol type derivatives such as rolipram, known to 

25 be a selective inhibitor of this enzyme, quinazoline type 

derivatives such as nitraquazone , xanthine type 
derivatives such as theophylline and denbuf yl line , etc. 
are being used or developed as antidepressants, 
antiasthmatics, antiinf lamatorics , etc. No drug has 

30 however yet been developed which solves the problems such 

as the selectivity with other isoenzymes and various side 
effects. There is no satisfactory medicine which has 
this enzyme inhibiting action as the main mechanism for 
achieving the medicinal effect. 

35 On the other hand, as a compound having a PDE IV 

inhibiting action and a naphthylidinone skeleton, for 
example, as a compound having a carbonyl group at the 2- 
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position in the 1 , 8-naphthylidine skeleton, there are 
known those described in JP-A-55- 1646 8 2 , WO-A-94- 12499 , 
WO-A-96-06 84 3 , etc . 

Further, as a compound having a PDE IV inhibiting 
action and carbonyl group at the 4-position in a 1,8- 
naphthylidine skeleton, WO-A-97-04775 describes one where 
the 1-position substituent group is an ethyl group. 
Further, as the method of synthesis described in this 
publication, the method shown in the following formula 
was used, based on the method of Kaminsky et al. (J- Med. 
Chem. 1968, 11, 160). However, the 1-position 
substituent group disclosed in this method is only an 
alkyl group. 



15 



20 



25 



30 



35 




OOR 



ONHB 



In the above reaction process, il is only possible 
to use a substitution reaction using a highly reactive 
alkyl halide (A-CH 2 -Y) , and therefore, the substituent 
groups which can be introduced to the 1-position are 
limited . 

DISCLOSURE OF INVENTION 

The objects of the present invention are to provide 
a compound or a salt or solvate thereof, useful as a 
medicine for the prevention or treatment of bronchial 
asthma, chronic bronchitis, and other respiratory 
diseases, diseases relating to abnormality of nervous 
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system such as impaired learning, memory, and recognition 
relating to Alzheimer's disease, Parkinson's disease, and 
the like, diseases relating to mental abnormality such as 
maniac depression and schizophrenia, atopic dermitis, 
conjunctivitis, acquired immunity disorder syndrome and 
other inflammatory diseases, osteoarthritis, rheumatoid 
arthritis, and other general or local joint diseases, 
rheumatoid arthritis, sepsis, Crohn disease and other 
diseases which are related to various cytokines such as 
tumor necrosis factor (TNF-a) , and the like by 
selectively inhibiting the type IV phosphodiesterase and 
further inhibiting the production of TNF-a. 

In accordance with the present invention, there is 
provided a 1-aryl-l , 8-naphthylidin-4-one derivative 
having the formula (I): 



wherein R l indicates a substituted or unsubs tituted aryl 
group or a substituted or unsubstituted heteroaryl group, 

R 2 , R 3 , and R* independently indicate a hydrogen 
atom, a substituted or unsubstituted lower alkyl group, 
or a halogen atom, 

X indicates the group NR 5 R 6 or group OR 7 , wherein R 5 
and R 6 independently indicate a hydrogen atom, a 
substituted or unsubstituted lower alkyl group, a 
substituted or unsubstituted cycloalkyl group, a 
substituted or unsubstituted aryl group, or a substituted 
or unsubstituted heteroaryl group, and R indicates a 
hydrogen atom, a substituted or unsubstituted lower alkyl 
group, or a substituted or unsubstituted cycloalkyl group 
or a salt or solvate thereof. 

In accordance with the present invention, there is 




R 1 



(I) 
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also provided a 1-aryl- 1 , 8-naphthylidin-4-one derivative 
having the formula (I'): 



5 




(I') 



10 wherein R 1 indicates a substituted or unsubs t i tuted aryl 

group or a substituted or unsubstituted heteroaryl group, 

R 2 ', R 3? , and R*' independently indicate a hydrogen 
atom, or a substituted or unsubstituted lower alkyl 
group, 

15 X' indicates the group NR 5 R 6 , 

R 5 and R 6 independently indicate a hydrogen atom, a 
substituted or unsubstituted lower alkyl group, a 
substituted or unsubstituted cycloalkyl group, a 
substituted or unsubstituted aryl group, or a substituted 

20 or unsubstituted heteroaryl group 

or a salt or solvate thereof. 

In accordance with the present invention, there is 
also provided a pharmaceutical composition and a type IV 
phosphodiesterase inhibitor as well as an agent of 

25 preventing or treating for cytokine related diseases, 

containing a 1-aryl- 1 , 8-naphthylidin-4-one derivative as 
set forth in the above formula (I) or (I') or its 
pharmaceutically acceptable salt or solvate as the 
effective ingredient . 

30 Further, according to the present invention, it is 

possible to provide a synthesis intermediate useful for 
the production of a 1-aryl- 1 , 8-naphthylidin-4-one 
derivative as set forth in the above general formula (I) 
or (I'). 

35 BEST MODE FOR CARRYING OUT THE INVENTION 

The inventors engaged in intensive research to 
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develop a compound having a superior type IV 
phosphodiesterase inhibiting action and a process for 
producing the same and, as a result, found that a 
compound having the formula (I) or (I') with a carbonyl 
5 group at the 4-position in the 1 , 8-naphthylidine skeleton 

and an aryl group or heteroaryl group as the 1-position 
substituent group has a superior type IV 

phosphodiesterase inhibiting action, whereby the present 
invention was completed, 
10 The preferable examples of the aryl group of the 

substituted or unsubstituted aryl group indicated by R l 
in the formula (I) and (I') according to the present 
invention are C 6 to C Ui aryl group, for example, a phenyl 
group, naphthyl group, indenyl group, anthryl group, etc. 
15 More preferable example is a phenyl group. Preferable 

examples of the substituents for the aryl group are a 
hydroxyl group, a lower alkyl group, a halogen atom such 
as a fluorine, chlorine, bromine or iodine atom, an 
oxygen atom, a sulfur atom, an alkoxy group, a cyano 
20 group, a nitro group, an amino group, an alkylamino 

group, an amide group, an acyl group, an acyloxy group, a 
carboxyl group, a lower alkoxycarbonyl group, an 
aralkyloxycarbonyl group, a carbamoyl group, a thiol 
group, an alkylthio group, a sulfonyl group, etc. 
25 In the specification, "lower", unless otherwise 

alluded to, means 1 to 8 carbon atoms, preferably 1 to 6 
carbon atoms. 

Preferable examples of the heteroaryl group of the 
substituted or unsubstituted heteroaryl group indicated 
30 by R 1 in the formula (I) or (I') of the present invention 

"are a monocyclic or polycyclic heteroaryl group having a 
5- to 7-member ring including 2 to 8 carbon atoms and 1 
to 4 hetero atoms of an oxygen atom, a nitrogen atom, or 
a sulfur atom, for example, a pyrrole group, a furyl 
35 group, a thienyl group, an imidazolyl group, a thiazolyl 
group, a pyridyl group, a pyrazinyl group, an indolyl 
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group, a quinolyl group, an isoquinolyl group, etc. may 
be mentioned. The more preferable example is a pyridyl 
group. Examples of the preferable substituent groups of 
the heteroaryl group are a hydroxyl group, a lower alkyl 
group, a halogen atom such as a fluorine, chlorine, 
bromine or iodine atom, an oxygen atom, a sulfur atom, an 
alkoxy group, a cyano group, a nitro group, an amino 
group, an alkylamino group, an amide group, an acyl 
group, an acyloxy group, a carboxyl group, a lower 
alkoxycarbonyl group, an aralkyloxycarbonyl group, a 
carbamoyl group, a thiol group, an alkylthio group, a 
sulfonyl group, etc. 

The preferable examples of the lower alkyl group 
indicated by R 2 , R 3 , or R A in the formula (I) or R 2 , R 
or R v in the formula (I') are C x - C 6 linear or branched 
alkyl group such as a methyl group, ethyl group, n-propyl 
group, isopropyl group, isobutyl group, t-butyl group, 
etc. The preferable examples of the halogen atom 
indicated by R 2 , R 3 , or R* , in the formula (I), fluorine, 
chlorine, bromine, and iodine. The preferable examples 
of a combination of R 2 , R 3 , and R A , or a combination of 
R 2 ', R 3 ' and R v , are all hydrogen atoms. 

The preferable examples of the alkyl group of the 
substituted or unsubs tituted lower alkyl group indicated 
by R 5 or R 6 in formula (I) or (I') are C { to C f> linear or 
branched alkyl group such as a methyl group, ethyl group, 
n-propyl group, isopropyl group, isobutyl group, t-butyl 
group, etc. The preferable examples of the substituent 
group of the lower alkyl group are preferably C 3 to C 6 
cycloalkyl group such as a cyclopropyl group, a 
cyclobutyl group, a cyclopentyl group and a cyclohexyl 
group, C 6 to C l4 aryl group such as a phenyl group, lower 
alkenyl group such as a vinyl group, etc., a halogen atom 
such as a fluorine, chlorine, bromine or iodine atom, a 
hydroxyl group, an alkoxy group, a cyano group, a nitro 
group, an amino group, an alkylamino group, an amide 
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fjroup, on acyl group, an acyloxy group, a carboxyl group, 
a lower a 1 koxycarbonyl group, an aralkyloxycarbonyl 
group, a carbamoyl group, a thiol group, an alkylthio 
group, a sulfonyl group, etc. 

The preferable examples of the cycloalkyl group of 
the substituted or unsubstituted cycloalkyl group 
indicated by R 5 or R 6 in formula (I) or (I') are C, - C 6 
cycloalkyl group such as a cyclopropyl group, a 
cyclobutyl group, a cyclopentyl group, a cyclohexyl 
group, etc. The preferable examples of the substituent 
group for the cycloalkyl group are a C 6 to C Ut aryl group 
such as a phenyl group, lower alkenyl group such as a 
vinyl group, etc. a hydroxyl group, a halogen atom such 
as a fluorine, chlorine, bromine or iodine atom, an 
alkoxy group, a cyano group, a nitro group, an amino 
group, an alkylamino group, an amide group, an acyl 
group, an acyloxy group, a carboxyl group, a lower 
alkoxycarbonyl group, an aralkyloxycarbonyl group, a 
carbamoyl group, a thiol group, an alkylthio group, a 
sulfonyl group, etc. 

The preferable examples of the aryl group of the 
substituted or unsubstituted aryl group indicated by R 5 
or R 6 in formula (I) or (I') are a C 6 to C ifl aryl group 
such as a phenyl group, a naphthyl group, an indenyl 
group, an anthryl group, etc. The more preferable 
example is a phenyl group. Further, preferable examples 
of the substituent group for the aryl group are C t - C 6 
linear or branched alkyl group such as a methyl group, an 
ethyl group, a n-propyl group, an isopropyl group, an 
isobutyl group and a t-butyl group, a C 6 - C Ut aryl group 
such as a phenyl group and a naphthyl group, a halogen 
atom such as fluorine, chlorine, bromine or iodine atom, 
a hydroxy group, an alkoxy group, a cyano group, a nitro 
group, an amino group, an alkylamino group, an amido 
group, an acyl group, an acyloxy group, a carboxyl group, 
a lower alkoxycarbonyl group, an aralkyloxycarbonyl 
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group, a carbamoyl group, a thiol group, an alkylthio 
group, a sulfonyl group, etc. 

Further, preferable examples of the heteroaryl group 
of the substituted or unsubstituted heteroaryl group 
indicated by R 5 or R 6 in formula (I) or (I') are a 
monocyclic or polycyclic heteroaryl group having a 5- to 
7-member ring including 1 to 4 hetero atoms including an 
oxygen atom, a nitrogen atom, or a sulfur atom such as a 
pyrrole group, a furyl group , a thienyl group, an 
imidazolyl group, a thiazolyl group, a pyridyl group, a 
pyrazinyl group, an indolyl group, a quinolyl group, an 
isoquinolyl group, a benz imidazolyl group, a 
benzthiazolyl group, etc. More preferable examples are a 
4-pyridyl group, a 3-pyridyl group, a 2-pyridyl group, a 
thiazolyl group, etc. The examples of preferable 
substituent groups for the heteroaryl group are a C t - C 6 
linear of branched alkyl group such as a methyl group, an 
ethyl group, a n-propyl group, an isopropyl group, an 
isobutyl group, a t-butyl group, a C 6 - C H aryl group 
such as a phenyl group, a naphthyl group, a halogen atom 
such as fluorine, chlorine, bromine or iodine atom, a 
hydroxy group, an alkoxy group, a cyano group, a nitro 
group, an amino group, an alkylamino group, an amide 
group, an acyl group, an acyloxy group, a carboxyl group, 
a lower alkoxycarbonyl group, an aralky loxycarbonyl 
group, a carbamoyl group, a thiol group, an alkylthio 
group, a sulfonyl group, etc. The preferable examples of 
the substituted or unsubstituted heteroaryl group 
indicated by R 5 or R 6 are a 4-pyridyl group, a 3-pyridyl 
group, a 3 , 5-dichloropyridin-4-yl group, etc. 

The preferable examples of the lower alkyl group of 
the substituted or unsubstituted lower alkyl group 
indicated by R 7 in formula (I) are a Cj - C 6 linear or 
branched alkyl group such as a methyl group, an ethyl 
group, a n-propyl group, an isopropyl group, an isobutyl 
group, a t-butyl group, etc. The preferable examples of 
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the substituent group of the lower alkyl group are a C 6 - 

aryl group .such as a phenyl group, a halogen atom 
such as fluorine, chlorine, bromine or iodine atom, a 
lower alkenyl group such as a vinyl group, etc. a cyano 
5 group, a nitro group, an amino group, an amide group, an 

acyl group, an acyloxy group, a carboxyl group, a lower 
alkoxycarbonyl group, an aralkyloxycarbonyl group. 

The preferable examples of the cycloalkyl group for 
the substituted or unsubstituted cycloalkyl group 

10 indicated by R 7 in formula (I) are a C 3 - C 6 cycloalkyl 

group such as a cyclopropyl group, a cyclobutyl group, a 
cyclopentyl group, a cyclohexyl group, etc. The 
preferable examples of the substituent group for the 
cycloalkyl group are a C 6 - C u aryl group such as a 

15 phenyl group, etc. a lower alkenyl group such as a vinyl 

group, etc. a halogen atom such as a fluorine, chlorine, 
bromine or iodine atom, a hydroxy group, an alkoxy group, 
a cyano group, a nitro group, an amino group, an 
alkylamino group, an amide group, an acyl group, an 

20 acyloxy group, a carboxyl group, a lower alkoxycarbonyl 

group, an aralkyloxycarbonyl group, a carbamoyl group, a 
thiol group, an alkylthio group, a sulfonyl group, etc. 

The specific examples of the 1-aryl-l, 8- 
naphthylidin-4-one derivative described in the above 

25 formula (I) or (I') of the present invention are as 

follows . 

(a) a 1-aryl-l , 8-naphthylidin-4-one derivative 
where all of R 2 , R 3 , and R* or R 2 ', R 3 'and R A ' are hydrogen 
atoms 

30 (b) a 1-aryl-l , 8-naphthylidin-4-one derivative 

where R 1 is a phenyl group 

(c) a 1-aryl-l , 8-naphthylidin-4-one derivative 
where R 1 is a tolyl group 

(d) a 1-aryl-l , 8-naphthylidin-4-one derivative 
35 where R 1 is an anisil group 

(e) a 1-aryl-l , 8-naphthylidin-4-one derivative 
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where R 1 is a phenyl group substituted with a halogen 
atom 

(f) a 1-aryl-l , 8-naphthylidin-4-one derivative 
where R 1 is a pyridyl group 

(g) a 1-aryl-l , 8-naphthylidin-4-one derivative 
where R 1 is a thiazolyl group 

(h) a 1-aryl-l , 8-naphthylidin-4-one derivative 
where one of R 5 or R 6 is a hydrogen atom 

(i) a 1-aryl-l , 8-naphthylidin-4-one derivative 
where one of R 5 or R 6 is 4-pyridyl group and the other is 

a hydrogen atom 

(j) a 1-aryl-l , 8-naphthylidin-4-one derivative 
where one of R 5 or R 6 is 3-pyridyl group and the other is 

a hydrogen atom 

(k) a 1-aryl-l , 8-naphthylidin-4-one derivative 
where one of R 5 or R 6 is a 2-pyridyl group and the other 

is a hydrogen atom 

(1) a 1-aryl-l , 8-naphthylidin-4-one derivative 
where one of R 5 or R 6 is a 2 , 6-dichloropheny 1 group and 

the other is a hydrogen atom 

(m) a 1-aryl-l, 8-naphthylidin-4-one derivative 

where one of R 5 or R 6 is a 3 r 5-dichloropyridin-4-yl group 

and the other is a hydrogen atom 

(n) a 1-aryl-l , 8-naphthylidin-4-one derivative 

where X is a group NR 3 R 6 

The compound of the present invention has one or 

more asymmetric carbon atoms. Based on this, there are 
(R) -isomers, (S) -isomers, and other optical isomers, 
racemics, dias tereomers , etc. Further, depending on the 

-type of the substituent group, there are double bonds, 
and therefore, there are also (Z)-isomers, (E)-isomers, 
and the other geometrical isomers. The present invention 
includes these isomers separated from each other or in 
mixtures . 

The compounds of the present invention include those 
capable of forming salts with acids. As the salts, acid 
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addition salts with a mineral acid such as hydrochloric 
acid, a hydrobromic acid, a hydroiodic acid, a sulfuric 
acid, a nitric acid, a phosphoric acid, and with an 
organic acid such as a formic acid, an acetic acid, a 
5 propionic acid, an oxalic acid, a malonic acid, a 

succinic acid, a fumaric acid, a maleic acid, a lactic 
acid, a malic acid, a citric acid, a tartaric acid, a 
picric acid, a methanesulf onic acid, a trichloroacetic 
acid, a trif luoroacetic acid, an asparatic acid, a 
10 glutamic acid. Further, the compounds of the present 

invention can be isolated as a hydrate, ethanol, 
isopropanol, or other solvate or various crystalline 
substance . 

The compound of formula (I) or (I') according to the 
15 present invention may be synthesized by, for example, the 

following method. 



20 



25 



30 




(IV) (no r1 
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COOH 



HNR 5 R 6 (VIII) R 2 




O 



CONR 5 R 6 



R' 



,4. 



(ID 



wherein, R 1 , R 2 , R 3 , R*, R 5 and R 5 are as defined above and 
R 7, indicates R 7 as defined above except for a hydrogen 
atom or a protective group of the carboxylic acid such as 
a benzyl group, an allyl group, etc. 

To carry out the present method, a compound (V) is 
obtained from the compound (VI) according to a known 
method (for example, J. Med. Chem. 1986, 29, 2363, ibid. 
1985, 28, 1558). This reaction causes 1 to 3 
equivalents, preferably 1.5 equivalents, based upon the 
compound (VI), of a trialkylf ormate such as 
triethyl formate etc. to act on the compound (VI) in 10 to 
20 equivalents of acetic anhydride at 100 to 140°C and 
distills off the solvent after the end of the reaction so 
as to obtain the desired compound (V). If necessary, the 
resultant product may be purified by vacuum distillation, 



Note that the starting material, that is, the 
compound (VI), is either a known compound or is obtained 
from ethyl malonate magnesium salt, 2-chloronicot inic 
acid, 2 , 6-dichloronicotinic acid, 2-chloro-6- 
methylnicotinic acid, or the like in accordance with a 
known method (for example, J. Med. Chem. 1986, 29, 2363). 
It is possible to obtain the compound (IV) from the 
compound (V) obtained according to a known method (for 
example, J. Med. Chem. 1986, 29, 2363, ibid. 1985, 28, 
1558). One equivalent, with respect to the compound (V) , 
of a commercially available (or known) primary arylamine 
or heteroarylamine (VII) (for example, aniline, 



etc . 
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aminonaphthalene , aminopyridine , aminochloropyridine , 
aminof luoropyridine , nitroaniline, phenylenediamine , 
etc.) is used in halogenated hydrocarbon such as 
methylene chloride or aromatic hydrocarbon such as 
toluene, benzene, or ether such as diethyl ether, 
tetrahydrofuran, or a mixture thereof at 0°C to room 
temperature. After the end of the reaction, the 
resultant product is diluted with an organic solvent, 
which is not miscible with water, then is successively 
washed with water and saturated saline. The solvent is 
then distilled off, whereupon it is possible to obtain 
the desired compound (IV). If necessary, the resultant 
product may be purified by column chromatography etc. 

The compound (IV) obtained may be processed by a 
known method (for example, J. Med. Chem. 1986, 29, 2 363, 
ibid. 1985, 28, 1558) to obtain a compound (III). 1 to 
1.2 equivalents, based on the compound (IV), of an alkali 
metal hydride such as sodium hydride, potassium hydride, 
or lithium diisopropylamide , lithium 

hexamethyldisilazane , or other strong base, preferably 
sodium hydride, is used in a halogenated hydrocarbon such 
as methylene chloride, an aromatic hydrocarbon such as 
toluene, benzene or an ether such as diethyl ether, 
tetrahydrofuran, or a mixture thereof at 0°C to room 
temperature. After the end of the reaction, the 
resultant product is diluted with an organic solvent, 
which is not miscible with water, then is successively 
washed with water and saturated saline. The solvent is 
then distilled off, whereupon it is possible to obtain 
the desired compound (III). If necessary, the resultant 
'product may be purified by column chromatography etc. 

The compound (III) thus obtained is hydrolyzed 
according to a known method to obtain a compound (II). 
The method differs depending on the R 7 ' , but normally can 
be performed under basic conditions (for example, J. Med. 
Chem. 1984, 27, 292) or acidic conditions (J. Med. Chem. 
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1986, 29, 2363). 

Under basic conditions, 1 to 1 . 2 equivalents, based 
upon the compound (III), of alkali metal hydroxide such 
as sodium hydroxide, potassium hydroxide, is used in 
water or an alcohol such as ethanol , methanol, or ether 
such as diethyl ether, tetrahydrof uran , dioxane, or a 
mixture thereof at room temperature to 60°C. After the 
end of the reaction, the reaction solution is made weakly 
acidic, is diluted with an organic solvent, which is not 
miscible with water, and is successively washed with 
water and saturated saline. The solvent is then 
distilled off to obtain the desired compound (II). If 
necessary, the resultant product may be purified by 
recrystallization etc. Under acidic conditions, an acid 
catalyst such as sulfuric acid, hydrogen chloride, is 
made to act in water or an alcohol such as ethanol, 
methanol, or an ether such as diethyl ether, 
tetrahydrof uran, dioxane, or a mixture thereof at 60°C to 
100°C. After the end of the reaction, the solvent is 
distilled off to obtain the desired compound (II). If 
necessary, the resultant product may be purified by 
recrystallization etc. 

When employing a special substituent group as a 
protective group of the carboxylic acid in R ; of formula 
(VI), it is also possible to convert the substance to the 
compound (II) by that substituent group under neutral 
conditions. For example, when employing a benzyl group 
in R 7 ', it is possible to convert the substance to the 
compound (II) by hydrolysis under neutral conditions. 
When an allyl group is employed in R 7 ', it is possible to 
convert it to the compound (II) by formic acid in the 
presence of a Pd(O) complex. The compound (II) obtained 
can be used to obtain the compound (la) in the compounds 
having the formula (I) of the present invention where X 
is the group NR 5 R 6 according to a known method (Fourth 
Experimental Chemical Seminar, vol. 22, p. 137, published 
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by MARUZEN) . 

The reaction synthesizes an acid amide from a 
carboxylic acid (II) and commercially available or known 
amine component (VIII) (for example, methylamine, 
ethyl amine , isopropyl amine , benzyl amine , 

phenylethylamine , aniline, toluidine, aminobenzoic acid, 
aminoacetophenone , dichloroaniline , aminonaphthalene, 
aminopyridine , aminodichloropyridine , 

amino f luoropyr id ine , phenylenediamine , diaminopyr idine , 
nitroaniline, etc.). This may be done by various 
methods, but these may be roughly divided into three 
groups. The first are methods where a condensation agent 
such as dicyclohexyl carbodiimide , carbonyl diimidazole, 
is used to cause a reaction between a carboxylic acid 
(II) and amine component (VIII). The second are methods 
where a carboxylic acid (II) is converted to an acid 
halide, then allowed to react with an amine component 
(VIII). The third are methods where carboxylic acid (II) 
is converted to an acid anhydride, then allowed to react 
with an amine component (VIII). 

For example, as a method going through an acid 
halide, 1 to 5 equivalents, based upon the carboxylic 
acid (II), of an acid halogenating agent such as thionyl 
chloride, oxalyl chloride, phosphorus pentachloride , is 
used a halogenated hydrocarbon such as methylene 
chloride, chloroform aromatic hydrocarbon such as 
toluene, benzene, an ether such as tetrahydrof uran , 1,4- 
dioxane, or a mixture thereof or without using a solvent 
at room temperature to 100°C. After the end of the 
reaction, the solvent is distilled off to obtain the acid 
halide. The acid halide may be used as it is, without 
purifying for the next reaction. 2 to 3 equivalents, 
based on the acid halide, of the amine component (VIII) 
is reacted in a halogenated hydrocarbon such as methylene 
chloride, aromatic hydrocarbon such as toluene, benzene, 
an ether such as diethyl ether, or a mixture thereof at 
0°C to room temperature, or 1 to 1 . 5 equivalents of the 
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amine component (VIII) is reacted in the presence of 1 to 
3 equivalents of an amine such as tr iethylamine , 
diisopropylethylamine, pyridine, or the amine component 
(VIII) may be reacted with the acid halide component 
after reacting with an alkali metal hydride such as 
sodium hydride or potassium hydride to form the 
corresponding amine metal salt. After the end of the 
reaction, the substance is diluted with an organic 
solvent which is not miscible with water, then is 
successively washed with water and saturated saline. The 
solvent is then distilled off to obtain the desired 
compound (la). If necessary, the product may be purified 
by column chromatography, recrystallization, etc. 

In the process of the present invention, it was 
possible to introduce R 1 substituent group, which was 
difficult to be introduced, by the use thereof in the 
form of the amine component (VII). 

The type IV phosphodiesterase inhibiting activities 
of the compounds according to the present invention were 
confirmed by the following test: 

( 1 ) Method of Measurement of Tvoe IV 
Phosphodiesterase Inhibiting Activity 

The following assay was used to evaluate the ability 
of the compound of the present invention to suppress type 
IV phosphodiesterase, according to Biochemical. 
Pharmacol. 48 (6), 1219-1223 (1994). 

1) Type IV phosphodiesterase activity fractions 
were prepared as follows. Human histiocytic lymphoma 
cell line U937 was cultured in an RPMI1640 medium 
containing 10% fetal calf serum to obtain 10 9 cells of 
U937. The cells were recovered by centrif ugation and 
suspended in 40 ml of buffer A (20 mM bis-tris, 5 mM 2- 
mercaptoethanol , 2 mM benzamidine, 2 mM EDTA, 0.1 mM 4- 
( 2-aminoethyl )benzensulf onyl hydrochloride, 50 mM sodium 
acetate, pH = 6.5). The cells were broken by a 
sonication and centrifuged (4°C, 10,000G, 10 minutes) to 
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obtain a supernatent. This was filtered by a 0.45 p 
filter to obtain the soluble fraction. 

The soluble fraction obtained was applied into 
a 1 x 10 cm DEAE Sepharose column equalibrated with the 
buffer A. 120 ml of the buffer A containing a linear 
gradient solution of 0.05 to 1 M sodium acetate was used 
to separate the phosphodiesterase and recover 24 5-ml 
fractions. Each of the fractions was measured for the 
cAMP phosphodiesterase activity. The fractions having 
cAMP phosphodiesterase activity which could be inhibited 
by 30 mM rolipram (selective type IV phosphodiesterase 
inhibitor) were collected and used as a stored solution 
for examination of the type IV phosphodiesterase 
inhibiting activity . 

2) The test compound was reacted at a desired 
concentration in a reaction mixture containing 20 mM 
tris-HCl (pH7.5), 1 mM MgCl 2 , 100 |iM EDTA, 330 ng/ml calf 
serum albumin, 10 ^g/ml 5 ' -nucleotidase, 0.4 yxCL 3 H-cAMP 
(0.28 mM cAMP) and the type IV phosphodiesterase stored 
solution at 30°C for 30 minutes. QAE-Sephadex suspended 
in 10 mM of hepes-Na (pH-7.0) was added to the reaction 
mixture which was then allowed to stand for 5 minutes, 
then the supernatant was obtained, QAE-Sephadex was 
further added, to the supernatant, and was allowed to 
stand for 5 minutes, then the supernatant was obtained 
and measured for radioactivity. 

The IC 50 was measured for each compound as the 
concentration of the test compound inhibiting 50% of the 
type IV phosphodiesterase activity. 

(2^ Type IV Phosphodiesterase Inhibiting Activity 
of Various Compounds 

The phosphodiesterase inhibiting activity IC 50 
obtained by the above method of measurement is shown in 
the following Table I. As the typical control agent, 
Rolipram (Tocris) was used. 

Further, as a Comparative Example, the compound N- 
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( 2- ( 4-pyr idyl ) ethyl ) - l-ethyl-7-methyl- 1 , 4- 
dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxyamide described 
in WO-A-97-04775 (1997), page 17, Example 1 was 
synthesized and measured similarly for inhibiting 
activity. The phosphodiesterase inhibiting activity IC 
obtained is shown in Table I. 

Table I 



50 



10 



15 



20 



25 



30 



35 



40 



45 



Compound 



Example 19 
Example 24 
Example 51 
Example 52 
Example 53 
Example 54 
Example 55 
Example 56 
Example 57 
Example 58 
Example 59 
Example 61 
Example 62 
Example 6 3 
Example 64 
Example 6 5 
Example 67 
Example 69 
Example 7 0 
Example 72 
Example 7 3 
Example 7 4 
Example 7 5 
Example 7 6 
Example 77 
Example 7 9 
Example 80 
Example 81 
Example 85 
Example 86 
Example 87 
Example 90 
Example 91 
Example 9 2 
Example 9 3 
Example 94 
Example 97 
Example 98 
Example 99 



PDE IV-IC 50 (MM) 



0.93 

0. 60 

1 . 40 
0 . 15 
0.027 
0 . 035 
0 . 031 
0.026 
0.71 
0 .42 
0.64 
0.39 



1 
1 
0 
0 
0 
0 
0 
0 



60 

20 

12 
,27 
.060 
.013 
.61 
. 18 



0 .81 
0 .42 
0 . 10 
0.50 



0 
0 



18 
055 



0 . 11 

0.11 

0.55 

0.032 

0.072 

0 .096 

0 .052 

0 . 14 

0 .016 

0.35 

0.47 



0 
0 
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Table I (Continued) 





Compound 


PDE IV-IL 50 (MM) 




Example 100 


0 . 65 




Example 102 


0 . 035 


5 


Example 103 


0.059 




Example 104 


0 . 019 




Example 105 


0.085 




Example 106 


0.0004 




Example 107 


0.52 


10 


Example 108 


0.0046 




Example 109 


0.40 




Example 113 


0.044 




Example 114 


0.21 




Examole 118 


0 . 0002 


15 


ExamD 1 e 119 


0 . 25 




Example 120 


0 .099 




Exampl e 121 


0 . 0031 




Example 122 


0.058 




Example 123 


0.0006 


20 


Example 124 


0.11 




Example 125 


0 .0008 




Example 127 


0.056 




Example 130 


0 .26 




ExamDle 131 


0.59 


25 


Example 132 


0.76 




Example 133 


0.0064 




Example 134 


0.47 




Example 135 


0 . 13 




ExamDle 136 


0 .0008 


30 


Example 137 


0.0049 




Example 138 


0 .044 




ExamDle 139 

III |w/ ^L. V_- J- —J -- / 


0 . 07 0 




Example 140 


0.036 




Example 141 


0.0005 


35 


Example 143 


0 . 14 




Example 144 


0.14 




Example 145 


0.40 




Example 146 


0.0017 




Example 147 


0.0011 


40 


Example 149 


0.94 




Example 152 


0 .0059 




Rolipram 


0.46 




Comp. Ex, 


2.5 



45 As a result of the test on the phosphodiesterase 

inhibiting activity, it was confirmed that the 1-aryl- 
1 , 8-naphthylidin-4-one derivative according to the 
present invention exhibited an excellent inhibitory 
effect . 

50 The inhibitory activities of the compound of the 
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present invention on TNF-a production by LPS stimulated 
macrophages were confirmed by the following test: 

( i ) Method of Measurement of TNF -cx Production 
Inhibitory Activity by LPS Stimulate d Macrophages 

The following assay was used to evaluate the ability 
of the compound of the present invention to suppress TNF- 
a production by LPS stimulated macrophages according to 
Immuno pharmacol . 29., 121-127 ( 1995). 

1) 6 to 10 week old female BALB/c mice were used, 
2 ml portions of thioglycolate were intraperi toneally 
administered, and the abdominal cavities were washed by 
10 ml of PBS after 4 days, whereby 1 to 2 x 10 
peritoneal cells were obtained per mouse. These were 
suspended in a hemocyte solution (0.75% ammonium 
chloride, 17 mM tr is-hydrochlorate buffer, pH7.2), 
centrifuged, then resuspended in an RPMI1640 medium 
including 10% fetal calf serum and seeded in a 96-well 
cell culture plate at a density of 1 x 10 5 cells/50 
Hl/well. Since these cells adhered strongly to the 
tissue culture plate and were positive in nonspecific 
esterase staining, they were used for the test as mouse 
peritoneal macrophages. Mouse peritoneal macrophages 
were precultured overnight at 37 °C in 5% CO, for the 
experiment . 

2) E . Coli (serum type 055 :B5) derived LPS was 
dissolved in PBS in a concentration of 1 mg/ml, then 
sterilized by filtration. The test compound was 
dissolved in DMSO to make a 1000-fold concentration 
solution of the final concentration of use. 10 \xl of the 
above LPS stock solution (final concentration 10 jig/ml) 
and 1 nl of the tested substance stock solution were 
added and mixed in 0.5 ml of RPMI1640 medium containing 
10% fetal calf serum. This was added to the above cells 
at 50 ^1/well and cultured for 8 hours. The cultured 
supernatant was recovered from each well and the TNF-a 
concentration was measured by the ELISA method 
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(Cytoscreen® Immunoassay Kit Mouse TNF-ot, BioSource 
International) . 

3) The IC 50 was calculated for each compound as 
the concentration of the test compound inhibiting 50% of 
5 the TNF-ct production caused by LPS stimulus. 

( 2 ) TNF-a Production Inhibitory Activity bv LPS 
Stimulated Macrophages 

The IC 50 values for the TNF-cx production inhibitory 
activity obtained by the above method are shown in the 
10 following Table II. The comparative example was the 

compound described in WO-A-97-04775 , Example 1, mentioned 
above . 



Table II 





C nmnnu nH 


TNF- ol Droduction inhibitory 
activity IC= rt ( uM^ 


15 


Example 51 


0.40 




Example 5 3 


U . U 1(J 




Example 54 


0. 10 




Example 55 


0. 10 




Example 56 


0 .004 


20 


Example 57 


1.0 




Example 58 


0.42 




Example 61 


1.0 




Example 64 


0 . 10 




Example 65 


0.60 


25 


Example 67 


0.70 




Example 69 


0 . 10 




Example 70 


1.0 




Example 7 2 


0.01 




Example 7 3 


1.0 


30 


Example 74 


0.40 




Example 75 


0 . 20 




Example 77 


0.10 




Example 79 


0 . 30 




Example 80 


0. 10 


35 


Example 81 


0.50 




Example 86 


0.40 




Example 87 


0.20 




Example 90 


0.50 




Example 91 


0 . 10 


40 


Example 92 


0.20 




Example 93 


0.030 




Example 94 


0.50 




Example 98 


1.0 




Example 99 


0.025 



45 
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Table II {Continued^ 





Compound 


TNF— oc production lnniDi tory 
activity v^^ 1 ) 




Example 102 


0. 10 


5 


Example 103 


0 . 10 




Example 104 


0 .003 




Example 105 


0.40 




Example 106 


0.01 




Example 107 


1.0 


10 


Example 108 


1.0 




Example 109 


0.40 




Examo 1 e 113 


0 .06 




Examp le 114 


0 . 10 




Examp 1 e 118 


0.0004 


15 


Example 119 


0.70 




ExamDlo 122 


0.001 




Example 125 


0.0005 




Example 127 


0.30 
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1 . 0 




Examole 133 


0.004 




Example 134 


0. 80 




Example 135 


0.50 




Example 136 


0 . 003 




Example 137 


0.004 


25 


Example 138 


0.40 




Example 139 


0 . 10 




Example 140 


0.005 




Example 141 


0.001 




Example 143 


0. 15 


30 


Example 144 


0 .70 




Example 146 


0.010 




Example 147 


0.020 




Example 150 


0 . 40 




Example 152 


0.030 


35 


Rolipram 


0.46 




Comp. Ex. 


5.20 



From the above results, it was confirmed that the 
compound of the present invention exhibits an excellent 

40 activity inhibiting the production of TNF-ot. 

The compound of the present invention is useful as a 
pharmaceutical composition for the prevention or 
treatment of bronchial asthma, chronic bronchitis, and 
other respiratory diseases, diseases relating to 

45 abnormality of the nervous system such as Alzheimer's 

Disease, Parkinson's Disease, diseases relating to mental 
abnormalities such as maniac depression, inflammatory 
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diseases such as atopic dermitis, acquired immunity 
disorder syndrome general or local joint diseases such as 
osteoarthritis , rheumatoid arthritis, Crohn disease, 
sepsis, endotoxin shock and other diseases related to 
5 tumor necrosis factor (TNF-a) or other various cytokine 

(IL-1, IL-6, etc.)/ and the like by selectively 
inhibiting the type IV phosphodiesterase and further 
inhibiting the production of TNF-a. 

The type IV phosphodiesterase inhibitor of the 
10 present invention is useful as an agent for the 

prevention or treatment of specifically respiratory 
diseases (for example, bronchial asthma, chronic 
bronchitis, pneumonia type diseases, adult respiratory 
distress syndrome, etc.), diseases relating to 
15 abnormality of the nervous system (for example, impaired 

learning, memory, and recognition relating to Alzheimer's 
Disease, Parkinson's Disease, and the like, multiple 
lateral sclerosis, senile dementia, amyotrophic lateral 
sclerosis, muscular distrophy, etc.), diseases relating 
20 to mental abnormalities (for example, maniac depression, 

schizophrenia, neurosis, etc.), inflammatory diseases 
(for example, atopic dermitis, conjunctivitis, acquired 
immunity disorder syndrome, keloids, etc.), general and 
local joint diseases (for example, osteoarthritis, 
25 rheumatoid arthritis, and other general or local joint 

diseases, gouty arthritis, rheumatoid arthritis, nodose 
rheumatism, etc.), tumor necrosis factor (TNF) and other 
cytokine (IL-1, IL-6, etc.) related diseases (for 
example, psoriasis, rheumatoid arthritis, Crohn disease, 
30 septicemia, sepsis, endotoxic shock, nephritis, 

"pneumonia, bacterial or viral infection, cardiac 
incompetence, ateriosclerosis , cardiac infarction, etc.) 
etc . 

For use of the effective ingredient of the present 
35 invention as a pharmaceutical or a type IV 

phosphodiesterase inhibitor, one or more types of the 
compound of the present invention may be formulated and 
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formed into preparations suitable for the method of 
administration according to ordinary methods. For 
example, for oral administration, capsules, tablets, 
granules, powders, syrups, dry syrups, and other 
5 preparations may be mentioned, while for nonoral 

administration, injections and also rectal suppositories, 
vaginal suppositories, and other suppositories, sprays 
and other nasal agents, ointments, transdermal absorption 
type tapes, and other transdermal absorption agents may 
10 be mentioned. 

The clinical dosage of the compound of the present 
invention differs depending on the symptoms, the severity 
of the disease, the age, and complications of the patient 
to which the compound is being administered and differs 
15 depending on the preparation as well, but in the case of 

oral administration is normally 1 to 1000 mg , preferably 
1 to 500 mg, more preferably 5 to 100 mg . per adult per 
day as effective ingredient, and in the case of nonoral 
administration is one-tenth to one-half of the case of 
20 oral administration • The dosage may be suitably adjusted 

according to the age, symptoms, etc. of the patient. 

The compound of the present invention is a selective 
inhibitor for type IV phosphodiesterase and has over 10- 
times the selectivity over other phosphodiesterase 
25 isoenzymes (i.e., PDE I-III, V and VII). Due to this, it 

is expected that there will be few side effects due to 
the action of inhibiting other phosphodiesterase 
isoenzymes. The compound of the present invention is low 
in toxicity. The compound is expected to be high in 
30 safety. For example, the compounds of Examples 99, 102, 

103, 106, 139 and 141 exhibited no death when 10 mg/kg 
per day was administered for 28 days to mice. 

The 1-aryl-l, 8-naphthylidin-4-one derivative or its 
pharmaceutically acceptable salt or solvate of the 
35 present invention is useful as a pharmaceutical 

composition for the prevention or treatment of diseases 
involving type IV phosphodiesterase. As specific 
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examples of diseases involving type IV phosphodiesterase, 
for example, respiratory diseases (for example, bronchial 
asthma, chronic bronchitis, pneumonia type diseases, 
adult respiratory distress, etc.), diseases relating to 
abnormality of the nervous system (for example, impaired 
learning, memory, and recognition relating to Alzheimer's 
Disease, Parkinson's Disease, and the like, multiple 
lateral sclerosis, senile dementia, amyotrophic lateral 
sclerosis, muscular distrophy, etc.), diseases relating 
to mental abnormalities (for example, maniac depression, 
schizophrenia, neurosis, etc.), inflammatory diseases 
(for example, atopic dermitis, conjunctivitis, acquired 
immunity disorder syndrome, keloids, etc.), general and 
local joint diseases (for example, osteoarthritis, 
rheumatoid arthritis, and other general or local joint 
diseases, gouty arthritis, rheumatoid arthritis, nodose 
rheumatism, etc.), tumor necrosis factor (TNF) and other 
cytokine (IL-1, IL-6, etc.) related diseases (for 
example, psoriasis, rheumatoid arthritis, Crohn disease, 
septicemia, sepsis, endotoxic shock, nephritis, 
pneumonia, bacterial or viral infection, cardiac 
incompetence, ateriosclerosis , cardiac infarction, etc.) 
etc. may be mentioned. 
EXAMPLE 

The present invention will now be further explained 
in detail by, but is by no means limited to, the 
following Examples . 

Example 1 

Synthesis of ethvl 3- ( 4-f luoroanilino ) -2- ( 2- 
chloronicotinoyl ^ acrylate 

A mixed solution of ethyl 2-chloronicot inoyl acetate 
(410 mg, 1.8 mmol) in triethylf ormate (449 \xl , 2.7 mmol) 
and acetic anhydride (2.04 ml, 21.6 mmol) was heated and 
stirred at 130°C for 1 hour. The solution was cooled, 
then the solvent was distilled off under vacuum to obtain 
an oily substance. This oily substance was dissolved in 
methylene chloride (7 ml), 4-f luoroaniline (188 1.98 
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mmol) was added at room temperature, and the solution was 
stirred at that temperature for 1.5 hours. Next, the 
solvent was distilled off under vacuum and the residue 
was purificated by silica gel column chromatography 
(hexane/ethyl acetate = 2/1) to obtain the above- 
identified compound (510 mg, 81%) as a slightly yellow 
crystal . 

MS(FAB) 348CM+1] + . 1H-NMRCCDC1 ,) : 6 0. 97(3H, t. J=7. 1Hz) 4.03C2H, q. 
J=7.1Hz) 7.10-7.18C2H, m) 7. 23-7. 32 (3H, m) 7. 56-7. 63C1H. m) 8.37-8.42(1 
H, m) 8.59C1H. d J = l3.6Hz) 12. 65-12. 76C1H. m). 

Example 2 

Synthesis of ethyl 1- ( 4-f luoro phenvl ^-1 . 4- 
dihydrof 1 . 8 1 naphthvlidin-4-one-3-carboxvlate 

Sodium hydride (abt. 60% oil suspension 429 mg, 10.7 
mmol) was added to a tetrahydrof uran (45 ml) solution of 
ethyl 3- (4-f luoroanilino ) -2- ( 2-chloronicotinoyl ) acrylate 
(3.56 g, 10.2 mmol) at 0°C and the solution was stirred 
at that temperature for 5 minutes. It was further 
stirred at room temperature for 1 hour, then water (100 
ml) was added and extraction was performed with ethyl 
acetate (200 ml). Next, the organic layer was washed 
with saturated saline (50 ml) , then dried over anhydrous 
sodium sulfate, then the solvent was distilled off under 
vacuum. The precipitated crystal was washed with diethyl 
ether and the crystal was obtained by filtration to 
obtain the above-identified compound (2.84 g, 89%) as a 
colorless crystal . 
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IR(KBr)cra - 1 : 2982, 1690, 1649, 1511. MS (FAB) 313[M+1] + . 1H-NMR(CDC1 3 
):<5L41(3H. t, J=7. 1Hz) 4.4K2H. q. J=7. 1Hz) 7. 23-7. 41 (2H. m) 7.48-7.56 
(3H, id) 8. 63(1H, dd. J=l. 8 and 4. 5Hz) 8. 67(1H, s) 8.82C1H. dd, J = 1.8 and 
7. 8Hz). 

Example 3 

Synthesis of 1- ( 4-f luoro phenyl ^ -1 , 4- 
dihvdrof 1 . 8 1 naphthylidin-4-one-3-carboxvlic acid 

IN sodium hydroxide solution (5.3 ml, 5.3 mmol) was 
added to a mixed solution of ethyl 1- ( 4-f luorophenyl ) - 
l,4-dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxylate (1.5 g, 
4.8 mmol) in tetrahydrof uran (40 ml) and ethanol (50 ml) 
at room temperature and the solution was stirred at that 
temperature for 1.5 hours. Next, this was diluted by 
ethyl acetate (200 ml) and IN hydrochloric acid (5.5 ml) 
was added. The organic layer was successively washed 
with water (30 ml) and saturated saline (30 ml), then 
dried over anhydrous sodium sulfate, then the solvent was 
distilled off under vacuum. The precipitated crystal was 
washed by diethyl ether, then the crystal was obtained by 
filtration to obtain the above-ident if ied compound (1.2 
g, 88%) as a colorless crystal. 

IR(KBr)cm 3063, 1728. 1620, 1465. MS (FAB) 285[M+1] + . 1H-NMR(CDC1 3 
): 57.26-7. 34 (2H. m) 7. 40-7. 47(2H, m) 7.57QH, dd, J=4. 5 and 8.1Hz) 8.79 
(1H, dd. J=2. 0 and 4. 5Hz) 8.88C1H. dd. J = 1.9 and 8.0Hz) 8.99UH. s). 

Example 4 

Synthesis of ethyl 1- phenyl-l , 4- 
dihydrof 1 , 8 1 naphthvlidin-4>one>3>car boxvlate 

A mixed solution of ethyl 2-chloronicot inoyl acetate 
(455 mg, 2 mmol) in triethylf ormate (500 ul , 3.0 mmol) 
and acetic anhydride (2.4 ml) was heated and stirred at 
130°C for 1.5 hour. The solution was cooled, then the 
solvent was distilled off under vacuum to obtain an oily 
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substance. This oily substance was dissolved in 
methylene chloride (7 ml), aniline (200 yxl , 2.2 mmol ) was 
added at room temperature, and the solution was stirred 
for 1.5 hours. Sodium hydride ( abt . 90 mg of 60% oil 
suspension, 2.25 mmol) was added, after ice cooling, and 
the solution was stirred at that temperature for 5 
minutes. This was further stirred at room temperature 
for 1 hour, then water (20 ml) was added and extraction 
was performed with ethyl acetate (20 ml). Next, the 
organic layer was washed with saturated saline (10 ml), 
then dried over anhydrous sodium sulfate and the solvent 
was distilled off under vacuum. The precipitated crystal 
was washed with diethyl ether, then the crystal was 
obtained by filtration to obtain the above-identified 
compound (411 mg, 70%) as a colorless crystal. 

IR(KBr)cm _1 : 3053, 2984. 1732, 1693, 1639, 1597, 1433, 1247. 1131, 78 
2. 702. MS (FAB) 295[MH] + . 1H-NMRCCDC1 3 ) : 6 1. 4K3H. t, J=7. 1Hz) 4.42C2H 
. q. J=7. 1Hz) 7.4K3H. m) 7. 56(3H. m) 8.63C1H, dd. J = l. 8 and 4. 5Hz) 8.70 
(1H, s) 8. 83QH. dd. J = 1.8 and 7. 8Hz). 
Example 5 

Synthesis of 1-phenvl- 1 , 4 -dihvdr o f 1 ■ 8 Inaphthvlidin- 
4-one-3-carboxvlic acid 

The same reaction was carried out as in Example 3, 
except for using ethyl 1-phenyl- 1 , 4- 

dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxylate , instead of 
ethyl 1- ( 4-f luorophenyl ) -1 , 4-dihydro[ 1 , 8 ] naphthylidin-4- 
one-3-carboxylate, to obtain the above-identified 
compound (348 mg, quantitative) as a colorless crystal. 
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MS (FAB) 267[Mfl] + ■ 1H-NMR(CDC1 3 ) : 6 7. 44(2H, m) 7. 55-7. 63(4H, m) 8.79C 
1H. dd, J = 1. 9 and 4. 4Hz) 8.88C1H. dd, J = L9 and 8.0Hz) 9.0K1H. s) 14.30 
5 (1H. s). 

Example 6 

Synthesis of ethyl 3- ( 4- tolyl ^ -2- ( 2- 
chloronicotinov l ^acrvlate 
10 The same reaction was carried out as in Example 1, 

except for using 4-toluidine , instead of 4-f luoroaniline , 
to obtain the above-identified compound (1.25 g, 83%) as 
a slightly yellow crystal. 

IR(KBr) cm " 1 : 1687. 1620, 1602, 1550, 1395. 1302, 1255, 825. MS (FAB) 3 
15 45DJ+1] + . 1H-NMR(CDC1 3 ): 5 0. 83 and 0.97(total 3H. t, J=7. 1Hz) 2.38(3H. 

s) 4.01 and 4.03(total 2H. q. J=7. 1Hz) 7. 13-7. 30(5H. m) 7.59 and 7.63(t 
otal 1H. dd. J = 1.8 and 7. 4Hz) 8.40C1H. dd. J = L8 and 4. 8Hz) 8.63-8.74QH 
. m) 12. 70-12. 74C1H. m). 

20 

Example 7 

Synthesis of ethvl 1- ( 4-t olyl ^-1 . 4- 
dihydrof 1 , 8 1 naphthylidin-4-one-3-car boxvlate 

The same reaction was carried out as in Example 2, 
25 except for using ethyl 3- ( 4-tolyl ) -2- ( 2- 

chloronicotinoyl ) acrylate , instead of ethyl 3- (4- 
f luoroanilino) -2-( 2-chloronicotinoyl ) aery late , to obtain 
the above-identified compound (1.00 g, 94%) as a slightly 
yellow crystal. 

30 IR(KBr)cm -': 2938. 1727, 1625, 1601. 1511. 1475, 1424, 1204. 795. MS( 

FAB) 309CM+1] + . lH-NMR(CDCla):<5 1.40(3H. t. J=7. 1Hz) 2.47(3H. s) 4.40( 
2H. q. J=7. 1Hz) 7. 24-7. 42(5H. m) 8.64(1H. dd. J = 1.9 and 4. 5Hz) 8.67-8.69 
(1H. m) 8. 83(1H. dd. J=l. 9 and 7.9Hz). 

35 

Example 8 
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S ynthesis of 1-M-tolvn-1.4- 
Hihvdrof 1 .R^naphthvl i din-4- nnP- Vcarboxvlic acid 

The same reaction was carried out as in Example 3, 
except for using, ethyl 1- ( 4-tolyl ) -1 , 4- 
5 dihydro[ l,8]naphtylidin-4-one-3-carboxylate, instead of 

ethyl 1- ( 4-f luorophenyl ) -1 , 4-dihydro[ 1 , 8 ]naphtylidin-4- 
on e-3-carboxylate, to obtain the above-identified 
compound (782 mg, 91%) as a colorless crystal. 

IR(KBr)cm 1720, 1619. 1560, 1544. 1451, 1332, 796. MS (FAB) 281[M+1 

10 

] + . 1H-NMR(CDC1 3 ): <5 2.49(3H. s) 7. 30-7. 32(2H. m) 7. 39-7. 41 (2H. m) 7.53 
-7. 57(1H, m) 8. 80(1H. dd, J = 1.9 and 4. 5Hz) 8. 88(1H, dd, J=l. 9 and 8.1Hz) 
9. 00C1H, s) 14. 34C1H. brs). 

15 Example 9 

Synthesis of Pthvl 3-f 4-me t hoxyphenvl 1 -2- ( 2- 
chloronicotinovl ^acrvlate 

The same reaction was carried out as in Example 1, 
except for using 4-anisidine, instead of 4-f luoroaniline , 
20 to obtain the above-identified compound (1.59 g, 84%) as 

a slightly yellow crystal. 

IR(KBr)cm -': 1702. 1622.1513. 1391. 1297, 1243. 1112. MS (FAB) 361 [M+ 
1] + . 1H-NMR(CDC1 3 ): <5 0. 83 and 0.96(total 3H. t. J=7. 1Hz) 3.84(3H. s) 4. 
25 03(2H. q, J=7. 1Hz) 6. 95-6. 99(2H. m) 7. 21-7. 30(3H. m) 7. 58(1H. dd. J = 1.9 

and 7. 5Hz) 8. 40UH, dd. J=1.9 and 4. 8Hz) 8. 57-8. 70(1H, m) 12. 77-12. 80(1H 
, m). 

Example 10 

30 Synthesis of ethyl 1- < 4- methoxvnhenyl) - 1 , 4- 

di hydro f 1 . 8 Inaphthvlidi n-4-one- 3-carboxvlate 

The same reaction was carried out as in Example 2 , 
except for using ethyl 3- ( 4-methoxyphenyl ) -2- ( 2- 
chloronicotinoyl)acrylate, instead of ethyl 3-(4- 

35 f luoroanilino)-2-(2-chloronicotinoyl)acrylate, to obtain 

the above- identified compound (1.16 g, 86%) as a slightly 
yellow crystal. 
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IRvKBMcm 1725, 1627, 1627, 1604. 1514, 1428, 1357, 1248. MS (FAB) 
.V3;W i:* . lH-NBR(CDCls): S1.4K3H. t, J=7. 1Hz) 3.90C3H, s) 4.42C2H. q. 
J 7.1Hz) 7.06-7.08C2H, m) 7. 33-7. 41 (3H, m) 8.65C1H. dd. J=L9 and 4. 5Hz 
5 ) R.68UH. s) 8. 82(1H. dd, J = 1.9 and 8.0Hz). 

K'xample 11 

Synthesis of 1- ( 4-methoxyphenvl ) -1 , 4- 
di hvdro f 1 . 0 1 naphty lidin-4-one- 3-carboxvlic acid 

10 The same reaction was carried out as in Example 3, 

except for using ethyl 1- ( 4-methoxyphenyl ) - 1 , 4- 
dihydro[ 1 , 8 ] naphtylidin-4-one-3-carboxylate , instead of 
ethyl 1 - ( 4 - f luorophenyl ) -1 , 4 -dihydro [ 1 , 8 ] naphtylidin-4- 
one-3-carboxylate, to obtain the above-identified 

15 compound (835 mg, 91%) as a colorless crystal. 

IR(KBr)cm-': 1731. 1618. 1514, 1460, 1330. 1240, 1029. 799. MS (FAB) 2 
97CMU3 * . lH-NMR(CDCU): 5 3.9K3H, s) 7. 07-7. 10(2H. m) 7. 33-7. 35(2H. m 
) 7.53-7.57(lH. m) 8.80(1H. dd. J=1.9 and 4. 5Hz) 8.87C1H, dd, J=L9 and 

20 8.0Hz) 9.00OH. s) 14. 33(1H. s). 
Example 12 

Synthesis of ethyl 3- ( 4-chlorop henvl ^-2- ( 2- 
chloronicotinoyl ) acrvlate 
25 The same reaction was carried out as in Example 1, 

except for using 4-chloroaniline, instead of 4- 
f luoroaniline, to obtain the above-identified compound 
(1.09 g, 87%) as a colorless crystal. 

IR(KBr)cm " 1 : 1728. 1626, 1586, 1474. 1424, 1205. 1089. MS(FAB) 329[M+ 

30 

-1] + . 1H-NMR(CDC1 3 ):5 1.41(3H. t. J=7. 1Hz) 4.4H2H. q. J=7. 1Hz) 7.38-7.4 
4(3H. m) 7. 55-7. 57 (2H. m) 8.63C1H, dd, J=L9 and 4.5Hz) 8.66C1H. s) 8.82 
(1H. dd. J = 1.9 and 7. 9Hz). 
35 Example 13 
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Synthesis of ethvl 1 - ( 4 -chl orophenvl ) - 1 , 4 - 
dihydrof 1 , 8 1 naphtylidin-4-one- 3-carboxvlate 

The same reaction was carried out as in Example 2, 
except for using ethyl 3- ( 4-chlorophenyl ) -2- ( 2- 
5 chloronicotinoyl ) acrylate , instead of ethyl 3-(4- 

f luoroani lino) -2- ( 2-chloronicotinoyl ) aery late, to obtain 
the above-identified compound (1.09 g, 87%) as a 
colorless crystal - 

IR(KBr)cm : 1728. 1626, 1586, 1474, 1424. 1205, 1089. MS(FAB) 329[M+ 

10 

1] + . lH-NMRCCDCla) : 6 1. 41C3H, t, J=7. 1Hz) 4.4K2H, q, J=7. 1Hz) 7. 38-7. 4 
4(3H, m) 7.55-7.57C2H, m) 8. 63(1H, dd, J=L 9 and 4. 5Hz) 8.66(1H. s) 8. 82 
(1H. dd, J = l. 9 and 7. 9Hz). 

15 Example 14 

Synthesis of 1- f 4-chlorophenvl ) - 1 , 4- 
dihvdrof 1 . 8 1naphtvlidin-4-one -3>carboxylic acid 

The same reaction was carried out as in Example 3, 
except for using ethyl 1- ( 4-chlorophenyl )- 1 , 4- 
20 dihydro[ 1, 8 ] naphtylidin-4-one-carboxylate , instead of 

ethyl 1- ( 4-f luorophenyl ) -1 , 4-dihydro [1,8] napthylidin-4- 
one-3-carboxylate, to obtain the above-identified 
compound (960 mg, quantitative) as a colorless crystal. 

25 IR(KBr)cra 3062. 1737, 1619. 1469. 1408. 1328. 795. MS(FAB) 30101+1 

] + 1H-NMR(CDC1 3 >: 6 7. 37-7. 40 (2H. m) 7. 56-7. 60(3H. m) 8.78C1H. dd, J=l 
.9 and 4.5Hz) 8.88C1H. dd, J = 1.9 and 8.0Hz) 8.98C1H. s) 14.20(1H, s). 

30 Example 15 

Synthesis of ethvl 3- f 3-tert- 
butyldimethylsilyloxvmethylphenv l 1 -2- ( 2- 
chloronicotinovl \ acrvlate 

The same reaction was carried out as in Example 1, 
35 except for using 3-tert- 

butyldimethylsilyloxymethylaniline, instead of 4- 

f luoroaniline, to obtain the above-identified compound 
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(1.47 g, 88%) as a yellow oily product. 

IRdieaDcnr 1 : -3208, 1704, 1621, 1574. 1397, 1255. MS (FAB) 475[M+1] + . 
1H-NMR(CDC1 3 ): 5 0. 13C6H. s) 0.84 and 0. 99(total 3H, t, J=7. 1Hz) 0. 97(9H, 
s) 4.05 and 4. 12(total 2H, q. 7.1Hz) 4. 76-4. 78(2H, m) 7. 12-7. 31 (4H, m) 
7. 36-7.4K1H. m) 7.59 and 7. 65(total 1H. dd, J=1.9 and 7. 5Hz) 8. 40-8. 42( 
1H, m) 8. 67-8. 77(1H, m) 11. 30-12. 73C1H. m). 
Example 16 

Synthesis of ethyl l-(3-tert- 
butyldimethylsilyloxymethylphe nvl \ -1 . 4- 
dihydro[ 1 . 8 1 naphtylidin-4-one-3-carb oxylate 

The same reaction was carried out as in Example 2, 
except for using ethyl 3-(3-tert- 
butyldimethylsilyloxymethylphenyl ) -2- ( 2- 
chloronicotinoyl ) acrylate , instead of ethyl 3- (4- 
f luoroanilino) -2- ( 2-chloronicotinoyl ) acrylate , to obtain 
the above-identified compound (1.14 mg, 88%) as a 
slightly yellow crystal. 

IR(KBr) cm 2928, 1737, 1634, 1474, 1423, 1255, 1082, 786. MS (FAB) 4 

39CM+1] + . 1H-NMR(CDC1 3 ): 6 0. 12(6H, s) 0.94(9H. s) 1.40C3H, t, J=7. 1Hz) 

4.40C2H, q, J=7. 1Hz) 4. 84(2H, s) 7. 30-7. 35(1H, m) 7. 38-7. 42(2H, m) 7.50 

-7.55C2H. m) 8.62QH. dd. J=l. 9 and 4. 5Hz) 8.70(1H, s) 8.83(1H. dd. J = l. 

9 and 7. 8Hz). 

Example 17 

Synthesis of l-(3-tert- 
butyldimethylsilvloxymethylphenyl ) -1 , 4- 
dihydro[ 1 , 8 ] naphthyldin-4 -one-3-carboxvlic acid 

The same reaction was carried out as in Example 3, 
except for using ethyl l-(3-tert- 
butyldimethylsilyloxymethylphenyl ) -1 , 4- 

dihydrof 1,8 ]naphthylidine-4-one-3-carboxylate , instead of 
ethyl 1- ( 4-f luorophenyl ) -1 , 4-dihydro [1,8] naphthylidin-4- 
one-3-carboxylate, to obtain the above-mentioned compound 
(810 mg, 79%) as a slightly yellow crystal. 
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IR'.KBrJ» 3067, 2930, 1719, 1630, 1427. 1333, 786. MS (FAB) 41101+1 
] • . 1H-NMR(CDC1 8 ):<5 0. 12C6H. s) 0. 93(9H, s) 4.85C2H, s) 7. 28-7. 60(5H, 
m> 8.77-8.80UH. m) 8. 87-8. 90UH. n) 9.0K1H. s) 14. 29-14. 33C1H. m). 

Example 18 

Synthesis of ethyl 3- f 3-nitroa nilinol -2- ( 2- 
rhloroni cot inovlUcrvlate 

The same reaction was carried out as in Example 1, 
except for using 3-nitroaniline instead of 4- 
fluoroaniline, to obtain the above-identified compound 
(300 mg, 67%) as a slightly yellow crystal. 

MS(FAB) 376[M+1] + . 1H-NMRCCDC1 3 ) : S 0. 85 and l.OOUotal 3H, t, J=7. 1Hz 
) 4.03 and 4.08(total 2H, q, J=7. 1Hz) 7. 28-7. 33(1H, m) 7. 54-7. 72(3H. m) 
8.05-8. 19C2H. m) 8. 42-8. 47(1H, m) 8. 66-8. 74(1H, m) 11. 41-11. 51 (1H. m). 

Example 19 

Synthesis of ethyl 1- ( 3-nitroph enyl ^-1 . 4- 
dihydrof 1 . 8lnaDhthvlidin>4> one-3-carboxvlate 

The same reaction was carried out as in Example 2, 
except for using ethyl 3- ( 3-nitroanilino ) -2- ( 2- 
chloronicotinoyl ) acrylate , instead of ethyl 3- (4- 
f luoroanilino ) -2- ( 2-chloronicotinoyl ) acrylate , to obtain 
the above-identified compound (190 mg, 76%) as a pink 
crystal . 

IR(KBr)cm 3067, 1727, 1625, 1607. 1531. 1479. 1424, 1251, 1268, 12 
.11. 1124. 1094. 930, 789. MS (FAB) 340[M+1] + . 1H-NMR(CDC1 3 ) : 8 1. 42(3H, t 
, J=7. 1Hz) 4.42C2H. q, J=7. 1Hz) 7.46UH. dd. J=4. 6 and 8.0Hz) 7. 76-7. 83( 
2H. m) 8. 37-8. 39QH, m) 8. 40-8. 45(1H, m) 8.6K1H. dd, J = L9 and 4. 6Hz) 8 
.69(1H. s) 8. 84(1H, dd, J = 1.9and 7.8Hz). 
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Synthesis of 1- I 3-nitr ™phgnyM -1 . 4- 
Hih ydrof 1 ,8lnaphthvlidi n-4-one -3-carboxvlic acid 

The same reaction was carried out as in Example 3, 
except for using ethyl 1- ( 3-nitrophenyl ) -1 , 4- 
dihydro[ 1, 8]naphthylidin-4-one-3-carboxylate, instead of 
ethyl 1- ( 4-f luorophenyl ) -1 , 4-dihydro[ 1 , 8 ]naphthylidin-4- 
one _3_carboxylate, to obtain the above- identified 
compound (98 mg, 95%) as a slightly yellow crystal. 

MS(FAB) 312[M+1] + . 1H-NMR(CDC1 3 ) : 57. 6K1H, dd. J=4.5 and 7. 9Hz) 7.78 
-7.86C2H, in) 8. 37-8. 40UH, m) 8. 45-8. 51 (1H, m) 8.77C1H, dd. J=2.0 and 4. 
5Hz) 8.90UH, dd. J=2.0 and 8.0Hz) 9.0K1H. s) 14.04C1H, brs). 



15 Example 21 

.^ ynthPsis of e thyl 3-fN-tert- 
butyloxycarbonvlbenzam idine-3-vl ) -2-( 2- 
chloronicotinoy 1 ^ acrvlate 

The same reaction was carried out as in Example 1, 
20 except for using N-tert-butyloxycarbonylbenzamidine, 

instead of 4-f luoroaniline , to obtain the above- 
identified compound (1.51 g, 99%) as a yellow crystal. 

lR(KBr)cm : 3296. 1633. 1575. 1281. 1255. 1161. MS (FAB) 473[M+1] + . 
25 lH-NMRCCDCla) : 5 0.83 and 0.98(total 3H, t. J=7. 1Hz) 1.56C9H. s) 3.98-4 

.15(2H. m) 7.27-7. 32C1H. m) 7. 41-7. 68(4H. m) 7. 84-7. 90C1H, m) 8.40-8.43C 
1H. m) 8.68-8.77(lH. m) 11. 38-12. 75(1H. m). 
Example 22 

30 Synthesis of ethyl 1- fN-tert- 

" butyloxycarbonylbenzamidin e-3-vl ^-1.4- 
dihvdrof 1 . 8 1 naphthvlidin-4-on e-3-carboxylate 

The same reaction was carried out as in Example 2 , 
except for using ethyl 3-(N-tert- 
35 butyloxycarbonylbenzamidine-3-yl ) -2-( 2- 

chloronicotinoyl )acrylate, instead of ethyl 3- (4- 
fluoroanilino)-2-(2-chloronicotinoyl)acrylate, to obtain 
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the above-identified compound (950 mg, 71%) as a slightly 
orange crystal. 

IR(KBr)cm - 1 : 3376. 1710, 1619, 1429, 1281, 1165. 792. MS (FAB) 437[M+1 
] + . 1H-NMR(CDC1 3 ):5 1.40(3H, t, J=7. 1Hz) 1.54C9H, s) 4.40(2H, q, J=7. 1 
Hz) 7.39-7.42QH. m) 7. 61-7. 69(2H. m) 7. 96-8. 06(2H, m) 8. 58-8. 60C1H. m) 
8. 66(1H, s) 8.8K1H, dd, J=L9 and 7. 8Hz). 
Example 23 

Synthesis of 1- ( N-tert-butvloxycarbon ylbenzamidine- 
3-vl^-l , 4-dihvdrof 1 . 81naDhthvlidin-4-on e-3-carboxvlic 
acid 

The same reaction was carried out as in Example 4, 
except for using ethyl l-(N-tert- 
butyloxycarbonylbenzamidine-3-yl) -1/ 4- 

dihydrot 1 , 8 ] naphthylidin-4-one-3-carboxylate , instead of 
ethyl 1- ( 4-f luorophenyl ) -1 , 4-dihydro[ 1 , 8 ] naphthylidin-4- 
one-3-carboxylate to obtain the above-identified compound 
(620 mg, 95%) as an orange crystal. 

IR(KBr)cm " J : 3067. 2976. 1732, 1622, 1472. 1160, 793. MS(FAB) 409[M+1 
] - . 1H-NMR(CDC1 3 ): 8 1. 54(9H. s) 7. 55-7. 71 (3H. m) 8. 00-8. 07(2H, ■) 8.75 
(1H, dd. J = 1.9 and 4. 5Hz) 8. 88(1H, dd, J = L9 and 8.0Hz) 8. 98(1H, s) 14.2 
2(1H, brs). 

Example 24 

Synthesis of ethyl 1- ( 3-acetoph envl 1 - 1 . 4- 
dihydrof 1 . 8 1 naphthylidin-4-one-3-car boxvlate 

The same reaction was carried out as in Example 4, 
except for using 3-aminoacetophenone , instead of 4- 
f luoroaniline, to obtain the above-identified compound 
(670 mg, 67%) as a colorless crystal. 
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IR(KBr)cm 3418, 2986. 1740. 1685. 1641. 1612. 1590. 1475. 1424. 13 
61. 1332. 1265. 1208, 1128. 1093. 1051. 927. 790. MS (FAB) 337[M+1] + . 1H 
-NMRCCDCb): 5 1.4K3H. t, J=7. 1Hz) 3. 02(3H. s) 4.42C2H. q. J=7. 1Hz) 7.61 
(1H. dd, J=4.5 and 7. 9Hz) 7. 43(1H. m) 7. 65-7. 73(2H. m) 8.03C1H. d. J = 1.5 

5 

Hz) 8. 12C1H. d. J=7.9Hz) 8.6K1H. dd, J=l. 9 and 4. 5Hz) 8.68QH. s) 8.84( 
1H. dd. J=l. 9 and 8.0Hz). 
Example 25 

Synthesis of 1- ( 3-acetophe nvl ^ -1 , 4- 
10 dihvdrof 1 . 8 1 naphthvlidin-4-one-3- carboxvlic acid 

The same reaction was carried out as in Example 3, 
except for using ethyl 1- ( 3-acetophenyl ) -1 , 4- 
dihydro[ 1 , 8 ]naphthylidin-4-one-3-carboxylate, instead of 
ethyl 1- ( 4-f luorophenyl ) -1 , 4-dihydro [ 1 , 8 ] naphthylidin-4- 
15 one-3-carboxylate, to obtain the above-identified 

compound (551 mg, 90%) as a-colorless crystal. 

lR(KBr)cm 1733. 1683. 1617. 1467, 1427. 1407. 1329. 1268. 918. 799 
. MS(FAB) 309[M+1] + . 1H-NMRCCDC1 3 ) : 6 2. 67(3H. s) 7. 58UH, dd. J=4. 5 and 
20 7.9Hz) 7.65(1H. m) 7.73C3H. t. J=4.8Hz) 8.04C1H. s) 8. 16(1H. dd. J=1.0 

and 7. 6Hz) 8. 77(1H. dd. J = 1.9 and 3.7Hz) 8. 89(1H, dd. J = l. 9 and 8.0Hz) 9 
.00(1H. s) 14. 20(1H. brs). 
Example 26 

25 Synthesis of ethyl 3- I 2- pYridvlamino > -2- ( 2- 

chloronicotinoyl ^ acrylate 

The same reaction was carried out as in Example 1, 
except for using 2-aminopyridine , instead of 4- 
f luoroaniline, to obtain the above- identified compound 

30 (1.0 g, 91%) as a slightly yellow crystal. 
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IR(KBr)cm "': 3063. 2981, 1694, 1629, 1557. MS (FAB) 332[M+1] + . 1H-N 

MR(CDCh): <5 0. 86 and 1.07(total 3H, t, J=7. 1Hz) 4. 00-4. 16(2H, m) 6.98 an 

d 7. 03(total 1H. d, J=8. 1Hz) 7. 09-7. 21 (1H. m) 7. 26-7. 35C1H, m) 7.57-7.64 

(0.8H. m) 7. 68-7. 79(1. 2H, m) 8. 40-8. 50(2H, m) 9. 32(0. 2H. d. J = 13. 3Hz) 9. 

37(0. 8H, d, J=13. OHz) 11. 28-11. 39(0. 2H, m) 12. 55-12. 67(0. 8H, m) 
Example 27 

Synthesis of ethvl l -^-pvridvn-1,4- 
dihvdror 1 .RTnaphthvl idin- 4-one-3-carboxylate 

The same reaction was carried out as in Example 2, 
except for using ethyl 3- ( 2-pyridylamino ) -2- ( 2- 
chloronicotinoyl)acrylate, instead of ethyl 3- (4- 
f luoroanilino)-2-(2-chloronicotinoyl)acrylate, to obtain 
the above-identified compound (0.67 g, 82%) as a slightly 
yellow crystal. 

IR(KBr)cm : 3064. 2978, 1731. 1634. 1464. 1428. MS (FAB) 296CM+1] + 
. lH-NMR(CDCU): 6 1.4K3H. t. J=7. 1Hz) 4.4K2H. q. J=7. 1Hz) 7.44-7.5K2H 
. m) 7.71-7. 76(1H. m) 7. 91-7. 98(1H. m) 8.64(1H. dd. J=2.0 and 4. 6Hz) 8.6 
8-8.7K1H. m) 8. 83(1H. dd. J=2.0 and 7. 9Hz) 9.05(1H. s) 
Example 2 8 

Synthesis of 1- ( 2- pyr i dy M - 1 . 4- 
dihydrof 1 . 8 1 naphthylid i n-4-one - 3-carboxvlic acid 

The same reaction was carried out as in Example 3, 
except for using ethyl 1- ( 2-pyridyl ) -1 , 4- 

dihydro(l,8)naphthylidin-4-one-3-carboxylate, instead of 
ethyl 1- ( 4-f luorophenyl) -1 , 4-dihydro[ 1 , 8 ]naphthylidin-4- 
one-3-carboxylate, to obtain the above-identified 
"compound (345 mg, 64%) as a colorless crystal. 
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IR(KBr)cm " l : 3082, 1740. 1629, 1427. MS (FAB) 268[M+1] + . 1H-NMR(CDC 
Is): 6 7. 54UH. dd, J=4. 9 and 7. 4Hz) 7. 59(1H, dd. J=4. 5 and 8.1Hz) 7.69-7 
.74(1H, m) 7.97-8.02C1H, n) 8. 68-8. 73C1H. m) 8. 79-8. 83(1H, n) 8. 89-8. 93( 
1H, m) 9. 3K1H, s) 14. 17C1H. brs) 
Example 29 

Synthesis of ethvl 3- ( 3-pyridvl amino \ -2- ( 2- 
chloronicotinoyl ) acrvlate 
10 The same reaction was carried out as in Example 1, 

except for using 3-aminopyridine , instead of 4- 
fluoroaniline, to obtain the above-identified compound 
(210 mg, 18%) as a brown crystal. 

IR(KBr)cm - 1 : 3052, 2982. 1698, 1626. 1567, 1394. 1265, 1134, 814. MS( 

FAB) 332CM+1] + . 1H-NMRCCDC1 3 ) : 6 0. 84 and 0. 98(total 3H. t, J=7. 1Hz) 4. 

00-4. 09(2H. m) 7. 30-7. 43(2H. m) 7. 60-7. 69(2H, m) 8. 42-8. 69(4H. m) 11.31- 

12.69C1H. m) . 

20 Example 30 

Synthesis of ethyl 1- ( 3-pvridyl ^ - 1 , 4- 
dihydrof 1 . 8 1naphthylidin-4-one-3-carboxvlate 

The same reaction was carried out as in Example 2, 
except for using ethyl 3- ( 3-pyridylamino ) -2- ( 2- 
25 chloronicotinoyl )acrylate, instead of ethyl 3- (4- 

fluoroanilino) -2- ( 2 -chloronicotinoyl ) aery late , to obtain 
the above-identified compound (161 mg, 99%) as a slightly 
yellow crystal. 

IR(KBr)cm " , : 3046, 2926. 1728, 1626, 1609. 1479. 1428. 1209. MS (FAB) 

30 296[M+1] + . 1H-NMR(CDC1 3 ):<5 1.41(3H, t. J=7. 1Hz) 4.42(2H, q, J=7. 1Hz) 7. 

43-7.46(lH. m) 7. 43-7. 46(1H, m) 7. 82-7. 85(1H. m) 8. 61-8. 62(1H. ra) 8.67(1 

H, s) 8. 75-8. 76(1H, m) 8. 79(1H, dd. J = l. 3 and 4. 8Hz) 8. 83(1H, dd. J = 1.9 

and 8.0Hz). 
35 Example 31 
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S yni-hssis of 1-f3-pyridy] 1-1,4- 
H i h ydro f l.Rlnaphthyl idin-4 -one-3-carboxylic acid 

The same reaction was carried out as in Example 3, 
except for using ethyl 1- ( 3-pyridyl ) -1 , 4- 
dihydro[ l,8]naphthylidin-4-one-3-carboxylate, instead of 
ethyl 1- ( 4-f luorophenyl ) -1 , 4-dihydro [ 1 , 8 ] naphthylidin-4- 
one-3-carboxylate, to obtain the above- identified 
compound (110 mg, 99%) as a colorless crystal. 

lR(KBr)c»-': 3054. 1732, 1621. 1456. 1425. 1321. 792. MS (FAB) 268LM+1 
] * . 1H-NMR(CDC1 3 ):5 7.57-7.62(2H. m) 7.81-7.84QH. m) 8. 76-8. 78C2H. m) 
8.83-8.85C1H. m) 8.89C1H. dd. J = 1.9 and 8.0Hz) 8.99C1H. s) 14. 12C1H. br 
s). 

15 Example 32 

Synthesis of ethyl 3 - M-ovri dvlamino) -2- ( 2- 

chloronicotinoyl 1 ac rvlate 

The same reaction was carried out as in Example 1, 
except for using 4-aminopyridine , instead of 4- 
20 fluoroaniline, to obtain the above-identified compound 

(1.09 g, 94%) as a slightly yellow crystal. 

MS (FAB) 307[M+1] + . 1H-NMR(CDC1 3 ) : S 0. 85 and 0.97(total 3H. t. J=7. 1Hz 
) 4.03 and 4.07(total 2H. q. J=7. 1Hz) 7.12 and 7. 17(total 2H. d. J=6. 3Hz 
25 ) 7.3K1H. m) 7.61 and 7.69(total 1H. dd. J=1.8 and 7. 5Hz) 8.44QH. dd. 

J-1.9 and 4. 8Hz) 8.60 and 8.63C1H. total 1H. d. J=6. 1Hz) 8.68 and 8.72(t 
otal 1H. d. J=2. 7Hz) 12. 40UH. m). 
Example 3 3 

30 Synthesis of etlwl 1- I 4- pyridvl ^ -1 . 4- 

" dihvdrof 1 . 8 Inaphl-hyl id i n-4-one-3-carboxylate 

The same reaction was carried out as in Example 2, 
except for using ethyl 3- ( 4-pyridylamino ) -2- ( 2- 
chloronicotinoyl)acrylate, instead of ethyl 3-(4- 
35 f luoroanilino)-2-(2-chloronicotinoyl)acrylate, to obtain 

the above-identified compound (610 mg, 6 3%) as a pink 
crystal . 
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IR(KBr)cm " 1 : 3062, 1728, 1634, 1593, 1435, 1422, 1337, 1217, 1130, 10 
93, 1047. 788. IKS(PAB) 296[M+1] + . 1H-NMRCCDC1 3 ) : 6 1. 41 (3H, t, J=7. 1Hz) 
4.42(2H. q. J=7. 1Hz) 7. 46(2H, m) 7. 76-7. 83(2H, ra) 8.63(1H, dd. J=2. 0 an 
5 d 6. 5Hz) 8. 67(1H. s) 8. 83(1H, dd, J = L 9 and 6.1Hz) 8. 87(2H, d, J= 6.1Hz) 

Example 34 

Synthesis of 1- ( 4-ovrid yl ^ -1 , 4- 
dihvdrof 1 , 8 1 naphthylidin-4-one-3-carb oxylic acid 
10 The same reaction was carried out as in Example 3, 

except for using ethyl 1- ( 4-pyridyl ) -1 , 4- 

dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxylate , instead of 
ethyl 1- ( 4 -f luorophenyl ) -1 , 4-dihydro[ 1 , 8 ] naphthylidin-4- 
one-3-carboxylate, to obtain the above-identified 
15 compound (460 mg, 83%) as a slightly yellow crystal. 

IR(KBr)cm "': 3045, 1740, 1630, 1582, 1548, 1473, 1416. 1358, 1310. 12 
50, 790. MS(FAB) 268CM+1] + . 1H-NMR(CDC1 3 ) : 6 7. 45(2H, dd, J = 1.6 and 4.5 
Hz) 7.62UH. m) 8.78C1H. dd, J=l. 9 and 4. 5Hz) 8.82C1H. d, J=7. 8Hz) 8. 90 ( 
2H, m) 8.90C1H. dd. J=2. 0 and 8.0Hz) 8. 98(1H, s) 14.06OH, brs). 
Example 35 

Synthesis of ethyl 3- ( 2-tert- 
butyloxvcarbonylaminoDvridine-5-y l ^ -2- ( 2- 
25 chloronicotinovl ) acrylate 

The same reaction was carried out as in Example 1 , 
except for using 5-araino-2-tert- 
butyloxycarbonylaminopyridine , instead of 4- 
f luoroaniline, to obtain the above-identified compound 
30 (1.47 g, 83%) as a slightly yellow crystal. 
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IR(KBr)cm 3201, 2979, 1732. 1536, 1387. 1293, 1155. MS (FAB) 447[M+ 
1] + . 1H-NMR(CDC1 3 ): <5 0.83 and 0. 97(total 3H. t. J=7. 1Hz) 1. 52(9H. s) 4. 
00 and 4.02(total 2H. q. J=7. 1Hz) 7. 21-7. 3K2H. m) 7. 58-7. 66(2H. m) 8.03 
-8.05QH. m) 8. 19-8.20C1H. m) 8.4K1H. dd, J= 1.9 and 4. 8Hz) 8.54-8.63(1 

5 

H, m) 11. 30-11. 31 (1H. m). 
Example 36 

Synthesis of ethyl 1- f 2-tert- 
butyloxvcarbonylarninoDvri dine-5-yl ) -1 . 4- 
10 dihydrof 1 . 8 lnaphthvlidin-4-on e -3-carboxylate 

The same reaction was carried out as in Example 2, 
except for using ethyl 3-(2-tert- 
butyloxycarbonylaminopyridin-5-yl ) -2- ( 2- 
chloronicotinoyl )acrylate, instead of ethyl-3-(4- 
15 f luoroanilino)-2-(2-chloronicotinoyl)acrylate, to obtain 

the above-identified compound (1.33 g, quantitative) as a 
slightly yellow crystal. 

lR(KBr)cm : 2980. 1732. 1648. 1530. 1427. 1255. 1156. 1056. 789. MS( 
2Q FAB) 411CM+1] + . 1H-NMR(CDC1 3 ): 5 1.4K3H. t. J=7. 1Hz) 1.59(9H. s) 4. 41( 
2H. q. J=7. 1Hz) 7. 41-7. 44 (1H. m) 7. 54(1H. brs) 7.76QH. dd. J= 2.6 and 8 
.9Hz) 8: 17-8. 20(1H, m) 8. 31-8. 33C1H. m) 8. 62(1H. dd, J= 1.9 and 4. 5Hz) 8 
.65(1H. s) 8. 82UH, dd. J = 1.9 and 7. 9Hz). 

25 Example 37 

Synthesis of 1- I 2-tert-butv l oxvcarbonvlaminopyr idin- 
5-vl\-l ,4-dihvdrof 1 . R lnaph thylidin-4-one-3-carboxylic 
acid 

The same reaction was carried out as in Example 3, 
30 except for using ethyl l-(2-tert- 

butyloxycarbonylaminopyridin-5-yl ) -1 , 4- 

dihydro[ 1 , 8 ]naphthylidin-4-one-3-carboxylate, instead of 
ethyl 1 - ( 4 - f luoropheny 1 ) - 1 , 4 -dihydro [1,8] naphthy 1 idin-4 - 
one-3-carboxylate, to obtain the above-identified 
35 compound (890 mg, 87%) as a yellow crystal. 
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iK.KBr/cm "': 3265. 1725, 1619, 1530, 1468, 1158, 794. MS(FAB) 383CM+1 
; • . IH-NMKCCDCb): 6 1.52C9H, s) 7. 57-7. 64 (2H. m) 7.76QH. dd, J=2.6 an 
d 9.ul!z) 8.20 8.23UH. m) 8. 32-8. 33(1H, m) 8. 76-8. 78(1H, m) 8.88C1H. dd. 
5 J 1.8 and 8.0Hz) 8. 98(1H, s) 14. 20(1H, brs). 

Kxample 38 

pynthpsis of ethyl 3-f 7 -hgnzvloxvDvridin-S-ylamino)- 
? - f ? -ch 1 oron icotinovl ^ acrvlate 
1^0 The same reaction was carried out as in Example 1, 

except for using 5-amino-2-benzyloxypyridine , instead of 
4-f luoroaniline, to obtain the above- identified compound 
(1.81 g, 94%) as a slightly yellow crystal. 

lR(KBr)cm "': 3066, 1691. 1618, 1493. 1394. 1264. MS(FAB) 438[M+1] + . 

15 

lH-NMR(CDCU) : 6 0.97 (3H, t. J=7. 1Hz) 4.04C2H. q, J=7. 1Hz) 5.4K2H. s) 6. 
87-6. 91 (1H. m) 7. 27-7. 52 (6H, m) 7. 54-7. 67 (2H, m) 8. 12-8. 18C1H. m) 8.41(1 

H. dd. J-2. 0 and 4. 7Hz) 8. 52-8. 60(1H. m) 11. 27-12. 73(1H. m). 

2 0 Example 39 

Synthesis of ethvl 1- < 2-benz v l oxypvrid i n-5-vlamino ) - 

I . 4-dihvdrof 1 .81naphthv] i d i n-4-one-3-carboxylate 

The same reaction was carried out as in Example 2, 
except for using ethyl 3- ( 2-benzyloxypyridin-5-ylamino ) - 
25 2-(2-chloronicotinoyl)acrylate, instead of ethyl 3-(4- 

f luoroanilino)-2-(2-chloronicotinoyl)acrylate, to obtain 
the above-identified compound (1.34 g, 86%) as a slightly 
yellow crystal. 

IR(KBr)cm "': 2982. 1695, 1646. 1428. 1251. 790. MS (FAB) 402[M+1] + . 



1H-NMR(CDC1 3 ):o 1.4K3H, t, J=7. 1Hz) 4.4K2H, q, J=7. 1Hz) 5.47(2H, s) 6. 
98-7.00(lH. m) 7. 35-7. 50(6H, m) 7. 67-7. 70(1H, m) 8. 25-8. 26(1H, m) 8.63(1 
H. dd, J = 1.9 and 4. 5Hz) 8. 66(1H, s) 8.83(1H, dd, J=1.9 and 7.8Hz). 



30 



35 



Example 40 
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S ynthesis of 1-f2-benzYloxv P Yridin-S-vlamino)-l,4- 
Hihvdrof 1.8 1naphthy1 idin-4 -one-3-carboxylic acid 

The same reaction was carried out as in Example 3, 
except for using ethyl 1- ( 2-benzyloxypyridin-5-ylamino ) - 
l,4-dihydro[ l, 8 ]naphthylidin-4-one-3-carboxylate, instead 
of ethyl l-(4-fluorophenyl)-l,4-dihydro[ 1, 8 ] naphthylidin- 
4-one-3-carboxylate, to obtain the above-identified 
compound (794 mg, 95%) as a colorless crystal. 

IR(KBr)cm 3069. 1739. 1621. 1477. 1123. 790. MS (FAB) 374CM+1] + . 
1H-NMR(CDC1 3 ):5 5.48(2H. s) 6. 99-7. 02UH. m) 7. 33-7. 44(3H. m) 7. 48-7. 51 ( 
2H. m) 7.56-7.60C1H. m) 7. 66-7. 69QH. m) 8. 25-8. 27 (1H. m) 8.79C1H. dd. J 
= 1.9 and 4.5Hz) 8.88C1H. dd. J = 1.9 and 8.1Hz) 8.98(1H. s) 14.20(1H. brs) 

15 Example 41 

Synthesis of ethvl 1- ( isoauino l in- 1-vl ) - 1 , 4 - 
dihvdrof 1 , 8 1 naphthvl idin-4- one- 3-carboxviate 

The same reaction was carried out as in Example 4, 
except for using 1-aminoisoquinoline , instead of 4- 
2 0 f luoroaniline, to obtain the above-identified compound 

(660 mg, 63%) as a yellow crystal. 

IR(KBr) cm " 1 : 3461. 3060. 2976. 1690. 1648. 1608. 1552. 1498. 1478. 14 
29. 1383. 1351. 1324. 1275. 1245. 1221. 1148. 1098. 1049. 1021. 838. 792 
25 . MS (FAB) 346[M+1] + . 1H-NMR(CDC1 3 ) : 6 1. 22(3H. t. J=7.0Hz) 4.39(2H. q. J 

=7.0Hz) 7.39(1H. m) 7.47QH. m) 7.80 (1H. m) 7.94QH. d. J=8. 1Hz) 8.03(1 
H. m) 8.44(1H. m) 8.59(1H. d, J-5.6Hz) 8.79(1H. s) 8.87QH. dd. J=1.9 an 
d 8.0Hz). 

30 

Example 4 2 

Synthesis of 1- ( isoau inolin- 1-vl) -1 , 4- 
dihvdro[ 1 . 8 lnaphthvlidin-4-one-3-car hoxYlic acid 

The same reaction was carried out as in Example 3, 
35 except for using ethyl 1- ( isoquinolin-l-yl ) - 1 , 4- 

dihydro[l,8]naphthylidin-4-one-3-carboxylate, instead of 
ethyl 1- ( 4 - f luorophenyl ) - 1 , 4 -dihydro [1,8] naphthyl idin-4 - 



nnirv <-wo oon77ruiA 1 i ^» 



WO 99/07704 



PCT/JP98/03510 



45 

one-3-carboxylate, to obtain the above-identified 
compound (376~mg, 68%) as a yellow crystal. 

IR(KBr)cm - 1 : 3418. 2920, 1734, 1612, 1548, 1456, 1430, 1343, 1308. 12 
74. 788. MS (FAB) 318[M+1] + . 1H-NMRCCDC1 3 ) : 6 7. 36(1H, d, J=8. 7Hz) 7. 52 ( 
1H. m) 7. 58(1H, m) 7. 82(1H. t, J=7. 2Hz) 7. 97(1H, d. J=5. 8Hz) 8.05C1H, d, 
J=8. 5Hz) 8.6K2H. m) 8. 90(1H, n) 9. 08(1H. s) 14. 21 (1H. s). 
Example 43 

Synthesis of ethyl 1- ( quinolin-8-vl ) -1 , 4- 
dihydrof 1 , 8 } naphthvlidin-4-one-3-carboxylate 

The same reaction was carried out as in Example 4, 
except for using 8-aminoquinoline , instead of 4- 
fluoroaniline, to obtain the above-identified compound 
(660 mg, 63%) as a yellow crystal. 

IR(KBr)cm " ! : 3462, 2978, 1695, 1630. 1560, 1504, 1477, 1446, 1429, 13 

91. 1298. 1263, 1130. 1078, 985, 822, 795, 752. MS (FAB) 346[MH] + . 1H-N 

MR(CDC1 3 ): <50.99(3H, t, J=7. 1Hz) 4.08(2H, q, J=7. 1Hz) 7.3K1H, m) 7.53(1 

H. m) 7. 63C1H. m) 7. 70(1H, m) 7.75C1H. m) 8.2K1H, d, J=8.2Hz) 8. 41 (1H, 

dd. J = 1.8 and 4. 6Hz) 8. 94(1H, s) 8. 98(1H. m) 9. 02(1H, m) 13.92QH, d. J = 

14Hz). 

Example 44 

Synthesis of 1- ( quinolin-8-yl \ -1 . 4- 
dihydrof 1 , 8 1 naphthvlidin-4-one-3-carboxylic acid 

The same reaction was carried out as in Example 3, 
except for using ethyl 1- ( quinolin-8-yl ) - 1 , 4- 
dihydrof 1 , 8 ]naphthylidin-4-one-3-carboxylate, instead of 
ethyl 1- ( 4-f luorophenyl ) -1 , 4 -dihydro [ 1 , 8 ]naphthylidin-4- 
one-3-carboxylate, to obtain the above-identified 
compound (381 mg, 66%) as a yellow crystal. 
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lR(KBr)cm 3418. 2924, 1716, 1619. 1570, 1504. 1471. 1430. 1392, 13 
02. 12G3. 1077. 984, 822. 790. 755. MS (FAB) 318[M+1] + . 1H-NMR(CDC1 3 ) : 6 
7. 33(1H. n) 7. 50(1H. m) 7. 58(1H. m) 7.62QH, m) 7.86C1H, m) 8. 10(1H, dd. 
J = 1.2 and 8. 4Hz) 8. 25(1H. dd, J=L 2 and 8.4Hz) 8.58QH, ra) 8. 62(1H. dd. 
J - 1. 8 and 4.2Hz) 8.77(1H. dd, J=1.8 and 4. 2Hz) 8.90QH, dd. J=1.8 and 7 
. 8Hz) 8. 97(1H. s) 14.43QH, s). 
Example 45 

S ynthesis of ethyl 3-( 2-tert- 
buty loxycarbonvlaminopvrimidin-5-vl ) -2- ( 2- 
chloronicot inoyl ^ acrvlate 

The same reaction was carried out as in Example 1, 
except for using 2- ( tert-butyloxycarbonyl ) -5- 
aminopyrimidine, instead of 4-f luoroaniline , to obtain 
the above-identified compound (850 mg, 54%) as a slightly 
yellow crystal. 

lR(KBr)cm : 3231, 2984. 1754, 1704, 1626, 1574. 1392, 1230, 1144. MS 

(FAB) 448[M+1] + . 1H-NMR(CDC1 3 ) : d 0. 98(3H. t. J-7. 1Hz) 1.56(9H. s) 4.05( 

2H. Q. J=7. 1Hz) 7.29-7. 33(1H, m) 7. 49-7. 52UH, m) 7.60C1H. dd. J = 1.8 and 

7.5Hz) 8.42-8.44(lH, m) 8. 47-8. 51 (1H, m) 8. 59(2H. s) 12. 57-12. 60C1H. s) 

Example 46 

Synthesis of ethyl l-(2-tert- 
butvloxycarbonylaminopyrin\idin-5 -yl \-l , 4- 
dihydror 1 . 8]naphthvlidin-4-one-3-c arboxvlate 

The same reaction was carried out as in Example 2, 
except for using ethyl 3-(2-tert- 
butyloxycarbonylaminopyrimidin-5-yl ) -2- ( 2- 
chloronicotinoyl ) acrylate , instead of ethyl 3- (4- 
f luoroanilino) -2- ( 2-chloronicotinoyl ) acrylate , to obtain 
the above-identified compound (830 mg, quantitative) as a 
slightly yellow crystal. 
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IR(KBr)cm - 1 : 3232. 1736, 1625, 1508. 1444. 1265, 1145. 790. MS(FAB) 4 
12CM+1] + . 1H-NMR(CDC1 3 ):5L41(3H, t, J=7. 1Hz) 1.58C9H. s) 4.0K2H, q. 
J=7. 1Hz) 7.44-7. 47(1H. m) 7.65C1H. brs) 8. 59-8. 62(2H. m) 8.70(2H. s) 8. 
82(1H. dd. J=1.9 and 8.0Hz). 
Example 4 7 

Synthesis of 1- f 2-tert- 
butyloxycarbonYlaininoDYriini din-5-vl ) -1 , 4- 
dihydrof 1 . 8 1 naphthvlidin-4-one -3-carboxvlic acid 

The same reaction was carried out as in Example 3, 
except for using ethyl l-(2-tert- 
butyloxycarbonylaminopyrimidin-5-yl )-l , 4- 

dihydro[ 1 , 8 ]naphthylidin-4-one-3-carboxylate, instead of 
ethyl 1- ( 4-f luorophenyl ) -1 , 4-dihydro [ 1 , 8 ] naphthylidin-4- 
one-3-carboxylate, to obtain the above-identified 
compound (170 mg, 91%) as a slightly yellow crystal. 

IR(KBr)cm " l : 3312, 1732, 1619. 1511. 1442, 1144, 794. MS(FAB) 384CM+1 
] * . 1H-NMR(CDC1,):5 1.55(9H. s) 7. 59-7. 63C1H. m) 7.7K1H, brs) 8.70C2H 

s) 8.76C1H. dd. J=2.0 and 4. 5Hz) 8. 88UH, dd. J=2. 0 and 8.1Hz) 8.95C1H 
. s) 14.03C1H. brs). 
Example 48 

Synthesis of ethvl 3- ( 2-thiazo lyl ^ -2- ( 2- 
chloronicotinoyl ) acrvlate 

The same reaction was carried out as in Example 1, 
except for using 2-aminothiazol, instead of 4- 
fluoroaniline, to obtain the above-identified compound 
(1.06 g, 95%) as a brown oily product. 
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IRCneaDcm" 1 : 2928, 1698. 1626. 1574. 1395. 1257. MS(PAB) 338[M+1] + . 
1H-NMR(CDC1 3 ): 50.86 and L06(total 3H. t. J=7. 1Hz) 4.05 and 4.09(total 
2H. q. J=7. 1Hz) 7.01 and 7.06(total 1H. d. J=3. 5Hz) 7. 29-7. 33(1H. m) 7.4 

5 

7 and 7. 52(total 1H. d. J=3. 5Hz) 7. 60-7. 72C1H. m) 8. 42-8. 44C1H. m) 8.78- 

8. 93(1H. m) 11.58-12. 84C1H. m) 
Example 4 9 

Synthesis of ethvl 1- ( 2-thiazolvl 1 - 1 . 4- 
10 dihydrof 1 , 8 1naphthvlidin-4-one-3-ca rboxvlate 

The same reaction was carried out as in Example 2, 
except for using ethyl 3- ( 2-thiazolyl ) -2- ( 2- 
chloronicotinoyl ) acrylate , instead of ethyl 3-(4- 
f luoroanilino) -2- (2-chloronicotinoyl ) acrylate , to obtain 
15 the above-identified compound (310 mg, 37%) as a slightly 

yellow crystal. 

IR(KBr) cm 3083. 1740. 1642. 1438. 1361. 1247. 1216. 789. MS (FAB) 3 
0201+1] + . lH-NMR(CDCls): 5 1.44C3H. t. J=7. 1Hz) 4. 45(2H. q. J=7. 1Hz) 7. 
20 34(1H. d. J=3. 5Hz) 7. 53-7. 56C1H. m) 7.74C1H. d. J=3.5Hz) 8. 83-8. 87(2H. m 
) 10.05QH. s). 

Example 50 

Synthesis of 1-2-thiazolyl-l , 4- 
25 dihvdro r 1 . 8 1naphthylidin-4-one-3-ca rboxvlic acid 

The same reaction was carried out as in Example 3 f 
except for using ethyl 1- ( 2-thiazolyl )- 1 , 4- 
dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxylate , instead of 
ethyl 1- ( 4-f luorophenyl ) -1 , 4-dihydro[ 1 , 8 ] naphthylidin-4- 
30 one-3-carboxylate, to obtain the above-identified 

compound (91 mg, 40%) as a slightly yellow crystal. 
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IR(KBr)cm 1736. 1611. 1460. 1326. 1234. MS (FAB) 274[M+1] + . 1H-NMR 
(CDC1 3 ): <5 7.44(1H. d. J = 3.5Hz) 7. 67-7. 71 (1H. m) 7.78C1H. d. J = 3.5Hz) 8.9 
2(1H. dd. J = 1.9 and 8.0Hz) 8.99C1H. dd. J = L8 and 4. 5Hz) 10.35C1H. s) 13 
.840H, brs). 

Example 51 

Synthesis of 1- ( 4-f luor ophenvl \ - 1 , 4- 
dihydro[ 1 , 81naphthylidin-4-one-3-ca rboxamide 

Thionyl chloride (13.3 jil , 0.18 mmol) was added to a 
tetrahydrofuran ( 1 ml ) solution of 1- ( 4-f luorophenyl ) - 
1, 4-dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxylic acid (26 
mg, 0.09 mmol) at room temperature and the solution was 
stirred at 75°C for 1 hour. The solvent was distilled 
off under vacuum, whereby a colorless crystal as an acid 
chloride was obtained. Next, ammonium hydroxide (2 8% 
aqueous solution, 27.8 \±1 , 0.46 mmol) was added to a 
tetrahydrofuran (1-5 ml) solution of this acid chloride 
at room temperature and the solution was stirred at that 
temperature for 20 minutes. Next, the reaction solution 
was diluted with ethyl acetate (20 ml) and successively 
washed with water (5 ml) and saturated saline (5 ml), 
then dried over anhydrous sodium sulfate, then the 
solvent was distilled off under vacuum. The precipitated 
crystal was washed with diisopropyl ether, then the 
crystal was obtained by filtration to obtain the above- 
identified compound (14 mg, 54%) as a slightly brown 
crystal . 

IR(KBr)cm 3337. 3074. 1676. 1508. MS (FAB) 284[MH] + . 1H-NMR(CDCI 
):55. 80(1H. brs) 7. 23-7. 32(2H. m) 7. 39-7. 52(3H. m) 8. 7K1H. dd. J=2.0 
nd 4. 6Hz) 8. 84(1H. dd. J=2. 0 and 7. 9Hz) 9. 00(1H. s) 9. 50(1H. brs). 



Example 52 



WO 99/07704 



CT/JP98/03510 



50 



Synthesis of 1- ( 4-f luorophenvl ) -N-methvl-1 , 4- 
dihvdrof 1 . 8 1naphthvlidin-4-on e-3-carboxamide 

40% methylamine ethanol solution ( 4 ml ) was added to 
ethyl 1- ( 4-f luorophenyl ) -1 , 4-dihydro[ 1 , 8 ]naphthylidin-4- 
one-3-carboxylate (31 mg, 0.10 mmol) at room temperature 
and the solution was allowed to stand overnight. The 
precipitated crystal was obtained by filtration and 
washed with ethanol to obtain the above-identified 
compound (26 mg, 87%) as a colorless crystal. 

IR(KBr)cm ~* : 1708, 1671, 1601. 1578, 1508, 1485. 1429, 1247. 1084, 78 
1. MS(FAB) 298CM+1] + . 1H-NMR(CDC1 3 ) : 6 3. 03C3H, d. J=5.0Hz) 7.24-7.31(2 
H. m) 7. 39-7. 52(3H, m) 8.69C1H. dd, J=2. 0 and 4. 6Hz) 8.83C1H. dd. J = 2. 0 
and 8.0Hz) 8.99C1H. s) 9.66C1H. brs). 
Example 5 3 

Synthesis of 1- M-f luorophenvl 1 - N-isopropvl-1 , 4- 
dihydrof 1 . 81naphthvlidin-4-one-3-ca rboxamide 

Thionyl chloride (14.6 [il , 0.20 mmol) was added to a 
tetrahydrofuran (1 ml) solution of 1- ( 4-f luorophenyl ) - 
1 , 4-dihydro [ 1 , 8 ]naphthylidin-4-one-3-carboxylic acid (30 
mg, 0.10 mmol) at room temperature and the solution was 
stirred at 75°C for 1 hour. The solvent was distilled 
off under vacuum to obtain a colorless crystal as an acid 
chloride. Next, isopropylamine (19 nl , 0.22 mmol) and 
triethylamine (55 ^1, 0.40 mmol) were added to a 
dichloromethane ( 2 ml ) solution of this acid chloride at 
room temperature and the solution was stirred at that 
temperature overnight. Next, the reaction solution was 
successively washed with water (5 ml) and saturated 
saline (5 ml), then dried over anhydrous sodium sulfate, 
then the solvent was distilled off under vacuum. The 
precipitated crystal was washed by diethyl ether, then 
the crystal was obtained by filtration to obtain the 
above-identified compound (29 mg, 42%) as a colorless 
crystal . 
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IR(KBr) cm 3251. 2983. 2965. 1668. 1608. 1547. 1508. 1482. 1432. 12 
10, 790. MS (FAB) 326CM+1] + . 1H-NMR(CDC1 3 ) : 6 1. 30(6H. d. J=6. 6Hz) 7.24- 
7. 28(2H. m) 7. 41-7. 52(3H. m) 8.69QH, in) 8.82C1H. dd. J=1.8 and 7. 8Hz) 8 
.98(1H. s) 9.63C1H. brs). 
Example 54 

Synthesis of N-alJ yl-1- (4 -f luorophenyl ^ - 1 . 4- 
d i hvdro f 1 . 8 } naphthvl id i n- 4 -one- 3 -carboxamide 

The same reaction was carried out as in Example 53, 
except for using allylamine, instead of isopropylamine , 
to obtain the above-identified compound (36 mg, 55%) as a 
colorless crystal. 

IR(KBr) cm ~ 1 : 3248. 3080. 3049. 1668. 1603. 1547. 1508. 1481. 1427. 12 
16. 794. MS (FAB) 324CM+1] + . 1H-NMR(CDC1 3 ) : <5 4. 13(2H. m) 5. 17(1H. dd. J 
= 1.3 and 10. 2Hz) 5. 30(1H. d. J=17Hz) 5. 97(1H. m) 7. 25-7. 29(2H. m) 7.40-7 
.49(3H. m) 8.70UH, d. J=4. 5Hz) 8. 84C1H. dd. J=l. 8 and 7. 9Hz) 8. 99(1H. s 
) 9.87QH. brs). 

Example 55 

Synthesis of 1- (4-f luorophenvl \ -N-iso butvl-1 . 4- 
dihydrof 1 , 8 1 naphthvlidin-4-one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using isobutylamine, instead of 
isopropylamine, to obtain the above-identified compound 
(29 mg, 57%) as a colorless crystal. 

IR(KBr)cm _1 : 3234. 3043. 2959. 1664, 1603. 1551. 1508. 1480. 1426. 13 
47, 1321. 1250. 1214. 1156. 859. 794. 731. MS (FAB) 340CM+1] + . 1H-NMR(C 
DC1 S ): 6 1. 02(6H. d. J=6.7Hz) 1.94(1H, m) 3. 33(2H. q. J=6.7Hz) 7. 26(2H. m 
) 7. 40-7. 48(3H. m) 8. 69(1H. dd. J=1.8 and 4. 4Hz) 8.84C1H, dd, J = 1.8 and 
7. 9Hz) 8. 99(1H. s) 9. 82(1H. brs). 



Example 56 
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S ynt hesis of N-cvcloD m p Y 1methv1 - 1 - f 4-f 1 norophenyl ) - 
1 , 4-dihydrof 1 .-8 ]naphthylidin-4 -nnP>-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using aminomethylcyclopropane , instead of 
isopropylamine, to obtain the above-identified compound 
(35 mg, 69%) as a colorless crystal. 

IR(KBr)cm 3480, 3044, 1662. 1602. 1547, 1508, 1480. 1426, 1332, 12 
16, 1154, 854, 793. MS (FAB) 340[M+1] + . 1H-NMRCCDC1 ,) : 6 0. 31 (2H. dd. J=4 
.8 and 10.4Hz) 0.56C2H. m) 1. 12C1H. m) 3.36C2H. m) 7. 24(2H. m) 7.40-7.48 
(3H. m) 8.69(1H. dd. J=2.0 and 4. 5Hz) 8.84C1H. dd. J=1.9 and 8.0Hz) 8.99 
(1H. s) 9. 83UH, brs). 

Example 57 

Synthesis of M-rvc lohsxvl - 1 - f 4 - f 1 uoronhenvl 1-1,4- 
di hvdro f 1 . 8 1 napht hvl idin -4-one-.Vcarboxamide 

The same reaction was carried out as in Example 53, 
except for using aminocyclohexane, instead of 
isopropylamine, to obtain the above-identified compound 
(33 mg, 66%) as a colorless crystal. 

IR(KBr)cm -: 3267, 3066. 2925. 2855, 1680, 1605. 1539. 1509. 1487. 14 
34, 1223. 1160, 845. 786. MS (FAB) 366[M+1] + . 1H>NMR(CDC1 3 ) : 6 1. 25-1. 63( 
6H. m) 1.77(2H. m) 2.02C1H. m) 4.03(2H, m) 7. 39-7. 52 (3H, m) 8.69C1H. dd, 
j=l. 9 and 4.5Hz) 8.82QH. dd. J=1.9 and 8.0Hz) 8.98UH. s) 9.74C1H. d. 

J=7.4Hz). 

Example 58 

Synthesis of 1- ( 4-f .1 norophen yl ) -N- ( 2-hvdroxyethyl ) - 
1 . 4 -dihvdro f 1 . 8 1 naohthy 1 id in- 4 -one- 3 -ca rboxamide 

The same reaction was carried out as in Example 53, 
except for using aminoethanol , instead of isopropylamine, 
to obtain the above-identified compound (77 mg, 67%) as a 
colorless crystal. 



WO 99/07704 



53 



PCT/JP98/03510 



IR(KBr)cm 3356. 3084, 1665, 1549, 1508, 1483. MS (FAB) 328[MH] + 
. lH-NMR(CDCls): 5 3. 11-3. 16C1H. m) 3. 62-3. 68(2H, m) 3. 81-3. 87C2H. m) 7.2 
3-7. 30(2H, id) 7. 39-7. 52(3H, m) 8.70C1H. dd. J = L9 and 4. 5Hz) 8. 84(1H, dd 
. J=L9 and 8.0Hz) 8.99(1H. s) 10. 08-10. 17C1H. m). 
Example 59 

Synthesis of 1- ( 4-f luorophenyl ) -N- ( 2-methoxv ethyl ) - 
1 , 4-dihydro [ 1 . 8 1 naphthvlidin-4-one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using methoxyethylamine , instead of 
isopropylamine , to obtain the above-identified compound 
(91 mg, 76%) as a colorless crystal. 

IR(KBr)cm ~ ! : 3237. 3089, 1667, 1602. 1508, 1430. MS (PAB) 342[M+1] + 
. 1H-NMR(CDC1 3 ): <5 3.43(3H, s) 3. 60(2H, t. J=5. 3Hz) 3. 67-3. 73(2H, m) 7.24 
-7. 29(2H, m) 7. 39-7. 48(3H. id) 8.68C1H, dd, J = 1.8 and 4. 5Hz) 8.84C1H, dd, 
J=1.8 and 8.0Hz) 8.98C1H. s) 9. 88-9. 96C1H. m). 

Example 60 

Synthesis of N- ( 2 . 2-dimethylaminoethvl \ -1- ( 4- 
f luorophenyl )-l . 4-dihvdrof 1 . 8 lnaphthylidin -4-one-3- 
carboxamide 

The same reaction was carried out as in Example 53 , 
except for using dimethylaminoethylamine , instead of 
isopropylamine , to obtain the above-identified compound 
(57 mg, 46%) as a colorless crystal. 

IR(KBr)cm 3226. 2768, 1660, 1602. 1508. 1426. MS (FAB) 355[M+1] + 
. 1H-NMR(CDC1 3 ):5 2. 30-2. 33(6H. ra) 2. 56(2H, t, J=6.5Hz) 3. 57-3. 66(2H, n) 
7.24-7. 29(2H, m) 7. 39-7. 47(3H, ra) 8.68QH, dd, J = L9 and 4.4Hz) 8.84C1H 
, dd, J = 1.9 and 8.0Hz) 8. 98(1H. s) 9. 82-9. 89(1H. m). 
Example 61 

Synthesis of N-benzvl-1- ( 4-f luorophenyl ) -1 , 4- 
dihydrof 1 , 8 1 naphthylidin-4-one-3-carboxamide 

The same reaction was carried out as in Example 53 r 
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except for using benzylamine, instead of isopropylamine, 
to obtain the -above- identified compound (58 mg, 77%) as a 
colorless crystal. 

IR(KBr) cm : 3246, 3084. 1602, 1535, 1508, 1218. 792. 698. MS(PAB) 37 
4[M+1] + . 1H-NMR(CDC1 3 ): <5 4.70(2H, d. J=5.8Hz) 7. 20-7. 50QOH. m) 8.69C1H 
. dd. J = L9 and 4.5Hz) 8.8K1H. dd, J = l. 9 and 8.0Hz) 9.02C1H. s) 10.14(1 

H, brs). 
Example 62 

Synthesis of 1 - I 4 - f l u nronhenvl ) -N- ( 2 -pyr i dyl ) methyl - 

I . 4-dihvdror 1 • 8 1naphthvlidin-4-o ne-3-carboxamide 
The same reaction was carried out as in Example 53, 

except for using 2-aminomethylpyridine , instead of 
isopropylamine, to obtain the above-identified compound 
(44 mg, 78%) as a colorless crystal. 

IR(KBr) cm : 1660. 1601. 1540. 1508. 1479. 1426. 1324. 1220. 848. 790 

, 750. MS (FAB) 375[M+1] + . 1H-NMR(CDC1 3 ) : 6 4. 85(2H. d. J=7.6Hz) 7. 18C1H 

. m) 7. 35(1H. d. J=7.9Hz) 7. 40-7. 48(3H. m) 7. 65(1H. dt, J = l. 7 and 7. 6Hz) 

8.63QH. d. J=4. 3Hz) 8. 69UH, dd. J=l. 8 and 4. 5Hz) 8. 86(1H. dd. J = 1.8 a 

nd 7.8Hz) 9. 02(1H, s) 10. 47(1H, brs). 

Example 6 3 

Synthesis of 1- f 4-f luorophenvl ^ -N- ( 3-pyridyl )methyl- 
1 .4-dihvdrof 1 .R1naphth ylidin-4-one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 3-aminomethylpyridine, instead of 
isopropylamine, to obtain the above-identified compound 
(46 mg, 82%) as a colorless crystal. 
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1 R(KBr) cm " 1 : 3270, 3063, 1655. 1603, 1545, 1508, 1479. 1422, 1323. 12 
94. 1220. 864. 852. 782, 754, 732. MS (FAB) 375[M+1] + . 1H-NMR (CDC 1 3 ) : 6 
4.70C2H. d. J=6. OHz) 7. 41-7. 43C2H. m) 7.48(1H. m) 7.72C1H. d. J=7. 8Hz) 8 
5 . 52C1H. d. J = 3.8Hz) 8.65(lH.s) 8.70(1H. dd. J = l. 9 and 4. 5Hz) 8.82(1H. dd 
. J=1.9 and 7.8Hz) 9.0K1H, s) 10.22C1H, brs). 
Example 64 

s ynthosis of l-M-f luor n phenvll-N^-pyr.idyllniethYl- 
l.O 1 .4-dihvdrof 1 . 8]naphthv1 i d i n-4-nnB-.Vcarboxamide 

The same reaction was carried out as in Example 53, 
except for using 4-aminomethylpyridine , instead of 
isopropylamine, to obtain the above- identified compound 
(35 mg, 62%) as a colorless crystal. 

15 IR(KBr)cm " ' : 3458. 3233. 1668, 1612, 1583, 1543. 1504, 1482. 1429. 14 

15. 1348. 1296. 1217. 1151, 1096. 843. 789. 712. MS (FAB) 375[M+1] + . 1H 
-NMR(CDC1 3 ):<5 4.71(2H, d. J=6. OHz) 7. 29(2H. m) 7. 40-7. 44(2H. m) 7.49QH. 
dd. J=4.5 and 8.0Hz) 8. 56(2H. d. J=5.9Hz) 8. 72(1H. dd. J = 1.8 and 4. 5Hz) 

20 

8. 84(1H. dd. J = l. 8 and 9. 7Hz) 9. 0K1H, s) 10. 29UH, brs). 
Example 65 

Synthesis of 1 - f 4-f luorophenv l ^ -N- ( 2-ohenyl ethyl ) - 
1 .4-dihvdrof 1 . 8 ] naphthyl idin-4 -one-3-carboxamide 
25 The same reaction was carried out as in Example 53, 

except for using B-phenethyl amine , instead of 
isopropylamine, to obtain the above-identified compound 
(42 mg, 72%) as a slightly yellow crystal. 

IR(KBr)cm-»: 3459, 3234, 1672. 1612, 1544. 1505. 1482, 1429, 1416. 12 

30 

"20. 843, 787. MS (FAB) 388[M+1] + . lH-NMR(CDCb) : 6 2. 97(2H, t, J=7.3Hz) 
3.74(2H. q, J=7.3Hz) 7. 22-7. 32 (6H. m) 7. 40-7. 47(3H, m) 8.69QH. dd. J = l 
.9 and 4. 5Hz) 8. 82(1H. dd. J = 1.9 and 7.8Hz) 8. 98(1H. s) 9.82 (1H. brs). 
35 Example 66 
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S ynthesis of 1- ( 4-f luoro ph^nyT \ -N- ( 4- 
ph 0 n Y ipi pprazvll-l . 4-dihvd rori , B l napht hylidin-4-one-3- 
narboxamide 

To a methylene chloride ( 3 ml ) solution of l-(4- 
f luorophenyl ) -1 , 4-dihydro[ 1 , 8 ]naphthylidin-4-one-3- 
carboxylic acid (42 mg, 0.15 mmol ) , benzotriazol-l-yloxy- 
tris (dimethylamino)phosphonium hexaf luorophosphate 
(72 mg, 0.165 mmol), 1-hydroxybenzotriazole (24 mg, 
0.15 mmol), triethylamine (42 ul, 0.30 mmol), and 4- 
phenylpiperazine (25 ul, 0.165 mmol) were added at room 
temperature, followed by stirring at the same temperature 
overnight. Then, the reaction mixture was successively 
washed with water (10 ml), saturated aqueous sodium 
hydrogen carboxylate solution (10 ml), saturated saline 
water (10 ml) and, then, dried over anhydrous sodium 
sulfate and the solvent was distilled off under vacuum. 
The residue was purified by a silica-gel chromatography 
to obtain the above-identified compound (57 mg, 89%) as a 
colorless oily material. 

IR(KBr)cm -': 1636. 1508. 1424. 1365. 1278. 1223. 1156. 1022. 788. MS( 
FAB) 429CM+1] + . 1H-NMRCCDC1 3 ) : S 3. 29(4H. n) 3. 64(2H. m) 3. 96(2H. m) 6. 
89QH. t. J=7. 3Hz) 6.95 (2H. d. J=8. 1Hz) 7. 23-7. 31 (4H. m) 7. 41-7. 46(3H. 
m) 8. 24(1H, s) 8. 66QH. dd. J=1.9 and 4. 5Hz) 8.790H. dd, J=l. 9 and 8. OH 
z). 

Example 67 

Synthesis of N-phenyl- 1- f 4-f luoronhenvl 1 - 1 , 4- 
di h ydro f 1.8)naphthv1 i din-4 -one-3-carboxamide 

Thionyl chloride (13.8 ul, 0.19 mmol) was added to a 
"tetrahydrofuran (2 ml) solution of 1- ( 4-f luorophenyl ) - 
l,4-dihydro[ l,8]naphthylidin-4-one-3-carboxylic acid (27 
mg, 0.095 mmol) at room temperature and the solution was 
refluxed for 1.5 hour. The solvent was distilled off 
under vacuum, whereby a colorless crystal of acid 
chloride was obtained. Next, triethylamine (40 ul, 0.285 
mmol) and aniline (10.4 ul, 0.114 mmol) were added to a 
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methylene chloride (2 ml) solution of this acid chloride 
at room temperature and the solution was stirred at that 
temperature for 30 minutes. This was further stirred at 
50°C for 2 hours. The reaction solution was diluted with 
ethyl acetate (20 ml) and successively washed with water 
(5 ml) and saturated saline (5 ml), then dried over 
anhydrous sodium sulfate, then the solvent was distilled 
off under vacuum. The precipitated crystal was washed 
with diethylether, then the crystal was obtained by 
filtration to obtain the above-identified compound (34 
mg, quant.) as a slightly yellow crystal. 

IR(KBr)cm 3054. 1686. 1606. 1508. MS (FAB) 360[M+1] + . 1H-NMR(CDC1 
): 57.08-7. 16(1H. m) 7. 22-7. 56(7H. n) 7. 77(2H. d, J=8. 1Hz) 8.73UH. dd. 
J-1.9 and 4. 5Hz) 8. 89(1H. dd. J = 1.9 and 8.0Hz) 9. 08(1H. s) 11.94C1H. br 
). 

Example 68 

Synthesis of N— methyl -N— pheny l — 1 — J4 — fl uorophenyl ) - 
I , 4-dihydror 1 . ft "| naphthylidin- 4-one— 3-carboxamide 

The same reaction was carried out as in Example 67, 
except for using N-methylaniline, instead of aniline, to 
obtain the above-identified compound (40 mg, quant.) as a 
colorless crystal. 

IR(KBr)cm 3052. 1664. 1630. 1505. MS (FAB) 374[M+1] + . 1H-NMR(CDC1 
):<5 3. 49(3H. s) 7. 12-7. 32O0H. m) 7. 85-7. 96(1H. m) 8. 52-8. 63(2H. m). 



Example 69 

SynthRSis Of l-(4-flu orophenvn-N-(2-to1yl)-l,4- 
dihydrof 1 . 8 1 naphthvlidin-4-on e-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using o-toluidine, instead of isopropylamine , 
to obtain the above-identified compound (61 mg, 81%) as a 
colorless crystal. 
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!R;KBr)cni 3062, 1680. 1610, 1579. 1557. 1508. 1487. 1418. 1301. 12 

22. 7SG. 751. MSXFAB) 374[M+1] + . 1H-NMR(CDC1 3 ) : 6 2. 52C3H. s) 7.03C1H. t 
. J 1. 311 z) 7. 23-7. 31 (4H, m) 7. 45(2H. m) 7. 50(1H, dd. J=4. 5 and 8.0Hz) 8. 
3K1H. d. J=8.0Hz) 8.73C1H, dd. J=1.8and 4. 5Hz) 8.9K1H. dd. J = 1.8 and 
8. OH:) 9. 1K1H. s) 11.80UH. brs). 

Kxample 70 

Synthesis of 1 - ( 4 -f \ uorophe nvl ^ -N- ( 3-tolyl ) - 1 , 4 - 
di hydro F 1 . 8 lnaphthvJ i d in-4-o ne-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using m-toluidine, instead of isopropylamine , 
to obtain the above-identified compound (35 mg , 63%) as a 
colorless crystal. 

IR(KBr)cm -': 3478. 1680. 1610. 1560. 1508. 1482. 1431. 1418. 1294. 12 

23. 840. 788. MS (FAB) 374[M+1] + . 1H-NMRCCDC1 3 ) : 6 2. 38(3H. s) 6.95(2H. d 
. J=7.6Hz) 7.20-7.30(3H. m) 7.44(2H. dd. J=4.7 and 8.9Hz) 7.5K1H. dd. J 
=4.4 and 8.0Hz) 7.60(2H. brs) 8.72C1H, dd. J = l. 7 and 4. 5Hz) 8.88QH. dd. 

J=2.0 and 7. 9Hz) 9.07C1H. s) 11.87C1H. brs). 
Example 71 

Synthesis of 1- ( 4-f luorophenv M -N- < 4-tol vl ) -1 , 4- 
dihydrof 1 , 8 )naphthylidin-4-one -3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using p-toluidine, instead of isopropylamine, 
to obtain the above- identified compound (57 mg, 76%) as a 
colorless crystal. 

IR(KBr)cm 3068. 1683. 1608. 1547. 1507. 1482, 1428, 1416. 1310. 12 
-22. 784. MS(FAB) 374[M+1] + . 1H-NMR(CDC1 3 ) : 6 2. 34(3H. s) 7. 17(2H. d, J= 
8.3Hz) 7.30(2H. d, J = 1.8Hz) 7.45C2H. m) 7.5K1H. dd. J=4.5 and 8.0Hz) 7. 
66(2H. d. J=8.4Hz) 8.73C1H. dd. J = l. 9 and 4. 5Hz) 8. 88(1H. dd. J = 1.8 and 
8.0Hz) 9.08(1H. s) 11.86(1H. brs). 
Example 72 
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Synthesis of 1 - f 4-f luorophenv.1 ) -N- ( 2 , 6-xvlidvl ) -1 , 4 - 
dihvdror 1 . 8 1 naphthylidin-4-one-3 -narboxamide 

To a tetrahydrofuran ( 1 ml ) solution of l-(4- 
f luorophenyl ) - 1 , 4-dihydro [ 1 , 8 ]naphthylidin-4-one-3- 
5 carboxylic acid (28 mg, 0.10 mmol), oxalyl chloride 

(10 0.114 mmol) and N,N-dimethylf ormamide (10 *il) 

were added at a temperature of 0°C, followed by stirring 
at the same temperature for 1 hour. When the solvent was 
distilled off under vacuum, the acid chloride was 

10 obtained as a colorless crystal. 2,6-xylidine (14 \il , 

0.12 mmol) was dissolved in N , N-dimethy If ormamide ( 2 ml ) 
and sodium hydride ( abt . 5.0 mg of 60% oil suspension, 
0.125 mmol), followed by stirring at 70°C for 3 hours. 
After allowing to cool to room temperature, the above 

15 acid chloride was added and stirred at the same 

temperature for 19 hours. The reaction mixture was 
diluted with ethyl acetate (20 ml) and was successively 
washed with water (5 ml), an aqueous saturated sodium 
hydrogen carboxylate solution (5 ml), and saturated 

20 saline water (5 ml), followed by dried over anhydrous 

sodium sulfate. The solvent was then distilled off under 
vacuum. The residue was suspended with diethylether and 
the precipitate was filtered to obtain the above- 
identified compound (17 mg, 44%) as a colorless crystal. 

25 IRCKBr)cm " ! : 3418. 1680. 1605. 1527. 1508. 1475. 1426. 1326. 1299. 12 

23. 1158. 853. 787. 773. MS(FAB) 388CM+1] + 1H-NMR(CDC1 3 ) : 6 2. 32(6H. s) 
7.44-7. 52(3H. m) 8.73C2H. dd. J = 1.9 and 4. 4Hz) 8.90C1H. dd. J = l. 9 and 8. 

30 0Hz) 9.08C1H. s) 11.20UH, brs) . 
Example 73 

Synthesis of 1- ( 4-f luorophenyl ( 2 -hvdroxvphenyl ) - 
1 c 4-dihvdrof 1 , 8 1 naphthylidin-4-one- 3-carboxamide 

The same reaction was carried out as in Example 53, 
35 except for using o-aminophenol , instead of 

isopropylamine, to obtain the above-identified compound 
(21 mg, 28%) as a colorless crystal. 
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IR(KBr)cra : 3284, 1668. 1605. 1556. 1512. 1485, 1458. 1430. 1316. 12 
23. 862. 776. MS (FAB) 376[M+1] + . 1H-NMR(CDC1 3 ) : d 6. 9K1H, m) 7. 06(1H. d 
. J=8. 5Hz) 7. 17(2H. m) 7. 30(2H. t. J=8. 5 Hz) 7. 46(2H. m) 7. 54(1H. m) 8.7 
6(1H. dd. J=2. 0 and 4. 5Hz) 8. 90(1H, dd. J=2. 0 and 8.1Hz) 9.09C1H. s) 9.7 
8(1H. s) 12.38QH, brs). 

Example 74 

S ynthPsis of l-M-f luornphenvl>- N-f l-hvdroxyphenyl ) - 
1 . 4-dihvdrof 1 . 8 1 naphthvlidin-4 -one-3-narboxamide 

The same reaction was carried out as in Example 53, 
except for using m-aminophenol , instead of 
isopropylamine, to obtain the above-ident if ied compound 
(47 mg, 84%) as a colorless crystal. 

15 IR(KBr) cm 1668. 1607. 1567. 1545. 1508. 1481. 1428. 1418. 1351. 12 

24. 1160. 789. MS(FAB) 376[M+1] + . lH-NMR(DMSO-ds) : 6 6. 52(1H. dd. J = l. 8 
. and 8.0Hz) 7. 00(1H. d. J=8. 8Hz) 7. 15(1H. t. J=8. 1Hz) 7.360H. s) 7.46 
(2H. m) 7. 66-7. 74(2H. m) 8. 82QH, dd. J=2.0 and 2. 9Hz) 8.86C1H. s) 9.47( 
1H. s) 11.97C1H. brs). 
Example 75 

s Y nthPsi55 of 1-M-f luoroohenvJ )-N-f 4-hvdroxyphenyl) - 
1 , 4-dihvdrof 1.8] naphthylidin-4 -one-3-rarboxamide 
25 The same reaction was carried out as in Example 53, 

except for using p-aminophenol , instead of 
isopropylamine, to obtain the above-identified compound 
(50 mg, 89%) as a colorless crystal. 

IR(KBr)cm 3418. 1672. 1608. 1572. 1540. 1511. 1486. 1431. 1419. 13 
"37. 1223. 856. 820. 788. MS (FAB) 376CM+1] + . lH-NMR(DMSO-ds) : <5 6. 76(1H, 
d. J=8.8Hz) 7.45C1H. t. J=8. 8Hz) 7.52(3H, d. J=8.8Hz) 7. 66-7. 73(3H. m) 
8.8K1H. d, J=3.7Hz) 8.85QH, s) 9.26(1H. s) 11.79QH. brs). 

35 Example 76 

Synthesis of 1- ( 4-f luoroohenyM -N- ( 2 -methoxvphenyl ) - 
1 . 4-dihvdror 1 . 8 1naphthylidin-4-one-3 -carboxamide 
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The same reaction was carried out as in Example 53, 
except for using o-anisidine, instead of isopropylamine , 
to obtain the above-identified compound (67 mg, 86%) as a 
colorless crystal • 

IR(KBr)cra 3068. 1676, 1608, 1575, 1540, 1508, 1484, 1429. 1417. 12 
21. 854, 796, 755, 702. MS(FAB) 390[M+1] + . 1H-NMR(CDC1 3 ) : 6 4. 05(3H, s) 
6. 95-7. 02(2H, m) 7.07C1H. dd, J=L6 and 7. 8Hz) 7. 29(2H. m) 7. 43-7. 52C3H. 
m) 8.57UH, dd. J = 1.5 and 8.0Hz) 8.7K1H. dd. J=l. 9 and 4. 5Hz) 8. 93C1H. 
dd. J = L 9 and 8.0Hz) 9.08C1H, s) 12. 15C1H. brs). 
Example 7 7 

Synthesis of 1- ( 4-f luorophenvl ) -N- ( 3-methoxvphenvl ) - 
1 , 4-dihvdror 1 , 8 1 n aDhthvlidin-4-one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using m-anisidine, instead of isopropylamine, 
to obtain the above-identified compound (51 mg, 91%) as a 
colorless crystal . 

IR(KBr)cra 1679. 1599. 1560. 1508, 1482. 1426. 1334. 1297. 1223, 11 
56. 1034. 959. 856, 786. MS(FAB) 390[M+1] + . 1H-NMRCCDC1 3 ) : 6 3. 84(3H, s 
) 7. 29(4H. m) 7. 45(2H. dd. J=4. 7 and 8. 9Hz) 7. 5K1H. dd. J=4. 6 and 8.0Hz 
) 8.73C1H, dd. J = 1.9 and 4. 5Hz) 8.88C1H. dd. J=1.9 and 8.0Hz) 9. 08(1H. s 
) 11.93C1H. brs). 
Example 7 8 

Synthesis of N-(3-tert- 
butyldimethvlsilvloxvmethvlDhenyl f 4 -f luorophenvl ) - 

1 , 4-dihydro f 1 . 8 1 naphthvlidin-4-one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 3-aminobenzyl-tert-butyldimethylsilyl 
ether, instead of isopropylamine, to obtain the above- 
identified compound (157 mg, 89%) as a slightly yellow 
crystal . 
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IR(KBr)cm 3078. 2927, 1682. 1616. 1507. 1417. 1222. 835. MS(FAB) 5 
04CM+1] + - 1H-NMR(CDC1 3 ): <5 0. 12C6H. s) 0.96C9H. s) 4.76C2H. s) 7.12-7.1 
5(1H. m) 7.25-7.36C3H. m) 7. 43-7. 52C3H. m) 7. 66-7. 68C1H. m) 7.7K1H. brs 
5 ) 8.73C1H. dd. J = 1.9 and 4. 4Hz) 8. 89UH. dd. J= 1.9 and 8.0Hz) 9.08QH. 
s) 11.920H. brs). 
Example 79 

S ynthfisis of 1 - I 4-f 3 norophenvl 1 -N- ( 3- 
10 hyriroxymethylnhenvU - l - 4-dihvdrof 1 . 8 lnaphr hyl j d j n-4-one- 

3-carboxamide 

To a tetrahydrofuran (2 ml) solution of N-(3-tert- 
butyldimethylsilyloxymethylphenyl ) - 1- ( 4-f luorophenyl ) - 
l,4-dihydro[ l,8]naphthylidin-4-one-3-carboxamide (140 mg , 

15 0.28 mmol), acetic acid (19 ul, 0.33 mmol) and a 1 . OM 

solution of tetrabutylammonium fluoride in 
tetrahydrofuran (495 ul, 0.50 mmol) were added at room 
temperature, followed by stirring at the same temperature 
overnight. The reaction mixture was diluted with ethyl 
20 acetate (30 ml) and successively washed with an aqueous 

ammonium chloride (10 ml) and saturated saline water 
(10 ml), followed by drying over anhydrous sodium 
sulfate. The solvent was distilled off under vacuum. 
The precipitated crystal was washed with diethylether and 
25 the crystal was obtained by filtration. The crystal was 

further washed with a small amount of dichloromethane , 
followed by filtration to obtain the above-identified 
compound (59 mg, 55%) as a colorless crystal. 



30 



IR(KBr)cm -' : 3408. 1680. 1610. 1568. 1508. 1223. 784. MS (FAB) 390CM+1 

•] + . lH-NMR(DMSO-ds): 5 4. 51-4. 53C2H. m) 7. 06-7. 09C1H. o) 7. 31-7. 34(1H. 

m) 7.45-7.50(2H. m) 7. 66-7. 76C5H. m) 8. 82-8. 84 (2H. m) 8. 89(1H. s) 12.08C 

1H. brs). 

35 Example 80 

Synthesis of N-f 2-acetophenv M -1-f 4-f luorophenyl ) - 
1 , 4-dihvdro f 1 . B 1 nao h thy lidin-4-one-3-carboxamide 
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The same reaction was carried out as in Example 53 , 
except for using 2 -aminoacetophenone instead of 
isopropylamine, to obtain the above-identified compound 
(54 mg, 68%) as a colorless crystal. 

IR(KBr)cm " 1 : 1672, 1604, 1574, 1507, 1482, 1448, 1429, 1247, 1220, 11 
60, 859, 783, 762. MS (FAB) 402[M+1] + . 1H-NMR(CDC1 3 ) : 6 2. 7K3H. s) 7.18 
(2H. t, J=7. 0Hz) 7. 29(2H. m) 7. 43-7. 49(3H, m) 7.56C1H, id) 7.89C1H, dd. J 
= 1.5 and 8.0Hz) 8.7K1H, dd, J=L9 and 4. 5Hz) 9.0K1H, m) 9.03C1H, s) 13 
.330H, brs). 

Example 81 

Synthesis of N- f 3-acetophenvl N 1- ( 4 ■ f luorophenyl ) - 
1.4-dihvdror 1 , 8 1 naphthvlid in-4-one- 3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 3-aminoacetophenone , instead of 
isopropylamine, to obtain the above-identified compound 
(50 mg, 83%) as a colorless crystal. 

IR(KBr)cm _1 : 1684, 1610, 1560. 1540. 1508, 1482, 1416, 1299, 1220, 78 
9. MS (FAB) 402DH1] + . 1H-NMRCCDC1 3 ) : <5 2. 59(3H, s) 7.28C2H, t, J=8. 4Hz) 
7. 46(3H. m) 7. 53C1H. dd. J=4. 5 and 8.0Hz) 7. 73C1H, d, J=7. 7Hz) 8. 02C1H. 
d, J=8. 1Hz) 8. 36C1H, s) 8.74 (1H, d, J=8. 1Hz) 8. 89(1H, d, J=8. 1Hz) 9.09 
(1H, s) 12. 12(1H, brs). 
Example 82 

Synthesis of ethvl 2- r J \ 1- M-f luorophenyl ) -1 , 4- 
dihydrof 1 , 8 1 naphthvlidin-4-one-3- 
yl 1 carboxy 1 > amino ] benzoate 

The same reaction was carried out as in Example 53, 
except for using ethyl 2-aminobenzoate , instead of 
isopropylamine, to obtain the above-identified compound 
(118 mg, 91%) as a colorless crystal. 
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IR(KBr)cro - ] : 1709. 1671, 1621, 1601, 1578, 1508, 1485. 1429. 1247, 10 
84, 781, 753. MS (FAB) 432[M+1] + . 1H-NMRCCDC1 3 ) : 6 L 43(3H. t. J=7. 1Hz) 4 
. 53(3H, q. J=7. 1Hz) 7.15 (1H. t, J=7.5Hz) 7. 30(2H, id) 7. 44-7. 49(3H, m) 7 
. 55(1H, in) 8. 08(1H, dd, J=1.5 and 8.0Hz) 8. 69QH. dd. J=2. 4 and 4.3Hz) 9 
. 00(1H, dd, J=1.9 and 8.0Hz) 9. 05(1H. s) 13. 05(1H, brs). 
Example 8 3 

S ynthesis of 2-r/fl-f 4-f luorophenyl ) - 1 f 4- 
dihydro[ 1 . 8 1 naphthvl idin-4- one-3- 
yl Icarbonvl V amino 1 b enzoic acid 

Ethyl 2- [ { [ 1- ( 4-f luorophenyl ) -1 , 4- 
dihydro[ 1, 8 ] naphthylidin-4-one-3- 

yl ] carbonyl } amino Jbenzoate (39 mg, 0.09 mmol) was 
dissolved in 2 ml of ethanol and IN sodium hydroxide 
(110 0.11 mmol) was added thereto, followed by 

heating under reflux for 8 hours. After allowing to 
cool, IN hydrochloric acid (120 nl, 0.12 mmol) and water 
(10 ml) were added and the precipitate was obtained by 
filtration. Thus, the above-identified compound (37 mg, 
quant.) was obtained as a colorless crystal. 

IR(KBr) cm " 1 : 3450, 1669. 1582. 1508, 1482. 1430, 1285, 1219. 1078. 78 

9, 752. MS(FAB) 404[M+1] + . lH-NMR(DMSO-ds) : S 7. 20 (1H, t. J=7. 2Hz) 7.46 

(2H, t. J=8.8Hz) 7. 58(1H, m) 7.66C1H, m) 7.72C2H. m) 7. 94(1H, dd, J=L6 

and 7.9Hz) 8.55C1H, d. J=8. 4Hz) 8.78QH, m) 8. 84(1H, s) 12. 83(1H, s) 13. 

33QH, brs). 

Example 84 

Synthesis of N- f 2- ( aminocarbonvl ) p henyl 1 - 1- ( 4- 
"f luorophenvl ) - 1 . 4 -dihydro f 1 , 8 ) naoh t hyl idin-4 -one- 3-yl > - 3 - 
carboxamide 

The same reaction was carried out as in Example 53, 
except for using 2-aminobenzamide, instead of 
isopropylamine, to obtain the above-identified compound 
(65 mg, quant.) as a colorless crystal. 
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IR(KBr)cm " J : 3392. 1672. 1608. 1509. 1482. 1430. 1291. 1222. 792. 753 
. MS(FAB) 403[M+1] + . lH-NMR(DMS0-d 8 ) : 6 7. 15 (1H. t, J=7. 5Hz) 7.45C3H. m 
) 7.58C1H. d. J=7. 1Hz) 7. 65(1H, dd. J=4.6 and 7. 9Hz) 7.7K2H. dd. J=4. 8 
and 8. 7Hz) 7. 97(1H. brs) 8. 39(1H. d. J=8. 3Hz) 8.76C1H. dd. J=6.8 and 7.9 
Hz) 8.780H. s) 8. 86(1H. s) 12.44C1H, brs). 
Example 85 

Synthesis of ethvl 3- f / f 1- ( 4-f luorophenyl ) - 1 , 4- 
dihydrof 1 , 8 ) naphthvlidin-4-one-3- 
yl ]carbonvl}amino jbenzoate 

The same reaction was carried out as in Example 53, 
except for using ethyl 3-aminobenzoate, instead of 
isopropylamine, to obtain the above-identified compound 
(118 mg, 91%) as a colorless crystal. 

IR(KBr) cm " 1 : 1715. 1684. 1614. 1575. 1507. 1479. 1428. 1299. 1222. 79 

3. 762. MS (FAB) 432[M+1] + . 1H-NMR(CDC1 3 ) : 6 1. 4K3H. t. J=7. 1Hz) 4.4K3H 

, q, J=7. 1Hz) 7.29(2H. m) 7. 42-7. 47(3H. m) 7.53QH. dd. J=4.5 and 8.0Hz) 

7.82C1H. dd. J = L 1 and 7.7Hz) 8. 1K1H, dd. J = 1.0 and 8.0Hz) 8.33C1H. s) 

8.74UH, dd. J=l. 8 and 4. 5Hz) 8.89C1H. dd. J = 1.8 and 8.0Hz) 9.09C1H. s) 

12. 08C1H. brs). 

Example 86 

Synthesis of 3- f 4 f 1- ( 4-f luoroph enyl ^ -1 . 4- 
dihvdro[ 1 . 8 1 naphthvlidin-4-one-3- 
yl Icarbonyl > amino ] benzoic acid 

Ethyl 3-[ { [ l-(4-f luorophenyl )-l, 4- 
dihydro[ 1 , 8 ] naphthylidin-4-one-3- 

yl jcarbonyl }amino ] benzoate (39 mg, 0.09 mmol ) was 
dissolved in 1 ml of N,N-dimethyl formamide and IN sodium 
hydroxide (110 ul , 0.11 mmol) was added thereto, followed 
by stirring at room temperature for 19 hours. IN 
hydrochloric acid (120 ul, 0.12 mmol) and water (10 ml) 
were added and the separated precipitate was obtained by 
filtration. Thus, the above-identified compound (38 mg, 
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quant.) was obtained as a colorless crystal. 



IR(KBr)cm 3438, 3152, 1686. 1611. 1546. 1512. 1482. 1416, 1397, 13 
1. 1224. 854, 792. MS (FAB) 404[M+1] + . lH-NMR(DMSO-ds) : 6 7. 45-7. 53C3H. 



) 8.90OH, s) 12.2K1H. s) 12.99QH. brs). 
Example 87 

Synthesis of N- f 3- ( aminocarbonv l ^ phenyl 1 -1- f 4- 
f luorophenvn-1 ,4-di hvdro f 1 . 8 ina phthylid i n-4-one-3- 
carboxamide 

The same reaction was carried out as in Example 53, 
except for using 3-aminobenzamide, instead of 
isopropylamine, to obtain the above-identified compound 
(52 mg, 87%) as a colorless crystal. 

IR(KBr) cm : 3365. 3486. 1684. 1612. 1568, 1508. 1479, 1425, 1348, 12 
22. 1154, 1098. 844. 822. 792. 687. MS (FAB) 403[M+1] + . lH-NMR(DMSO-de) : 
57.35 (1H. brs) 7.45(3H. m) 7.6K1H. d. J=7.7Hz) 7.70(3H. m) 8.02(2H. d 
. J=7.8Hz) 8. 1K1H. s) 8.82QH. d. j=6.0Hz) 8.89(lH,s) 12. 17(1H, brs). 
Example 88 

Synthesis of methyl 4- f I \ 1- ( 4-f luorophenyl ) - 1 , 4- 
dihydrof 1 . 8 ) naphthylidin-4-one-3- 
y 1 jcarbonyl > amino 1 benzoate 

The same reaction was carried out as in Example 53, 
except for using methyl 4-aminobenzoate instead of o- 
aminophenol, to obtain the above-identified compound (105 
mg, 84%) as a colorless crystal. 

. IR(KBr) cm _1 : 1705. 1683. 1602. 1558. 1506. 1480. 1418. 1281. 1224. 11 
76. 1113. 772. MS (FAB) 418CMH] + . lH-NMR(DMS0-d 6 ) : 6 3. 85(3H. s) 7.47(2 
H. t. J=8.8Hz) 7.72(3H. m) 7. 89(2H. d. J=8.6Hz) 8.02(2H. d. J=8. 6Hz) 8.8 
2(2H.m) 8.83(1H. s) 8.90(1H. s) 12.39QH, s). 
Example 89 
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S ynthesis of N- [ 4- ( aminocarbo nyl ^ phenyl 1 = 1- f 4- 
f luorophenv 1 > -JL , 4 -dihvdro f 1 , 8 1 na phthvlidin-4 -one-3- 
carboxamide 

The same reaction was carried out as in Example 53, 
except for using 4 -aminobenzamide , instead of 
isopropylamine, to obtain the above-identified compound 
(33 mg, 55%) as a colorless crystal. 

IR(KBr)cm ~ l : 3438. 3152. 1686, 1612. 1515. 1482. 1416. 1397. 1300. 12 
24. 854. 791. MS (FAB) 403[MU] + . lH-NMR(DMSO-de) : 5 7. 44 (2H. t. J=8.7Hz 
) 7.70GH. m) 7.80C2H. d. J=8.6Hz) 7.90C2H. d. J=8.6Hz) 8.26(3H. s) 8.82 
(2H. m) 8.9K1H. s) 12.24C1H. brs). 
Example 90 

Synthesis of N- ( 2-aminophenyl )- 1- ( 4 - f luorophenyl ) - 
1 . 4-dihydrof 1 , 8 1 naphthvlidin-4-one- 3-carboxamide, 

The same reaction was carried out as in Example 53 , 
except for using o-phenylenediamine , instead of 
isopropylamine, to obtain the above-identified compound 
(53 mg, 94%) as a yellow crystal. 

IR(KBr)cm _1 : 3417. 3054. 1676. 1602. 1540. 1505. 1482. 1426. 1326. 12 
21. 1154. 856. 784. 745. MS (FAB) 375CMU] + . lH-NMR(CDCU): 54.0K2H. s 
) 6. 86(2H. id) 7.05 (1H. t. J=7.3 and 8.7Hz) 7. 28(2H. m) 7. 40(2H. m) 7.50 
(1H. m) 7. 60(2H. dd. J = l. 5 and 8. 5Hz) 8.73QH. dd. J=2. 0 and 4. 5Hz) 8.90C 
1H. dd.J=2.0and 8.0Hz) 9.08(lH.d. J=7. 4Hz) 11.64(1H. brs). 

Example 91 

Synthesis of N- ( 3-aminophenyl 1 - 1- ( 4-f l uorophenvl ) - 
1 , 4-dihvdrof 1 . 8 } naphthylidin~4-one-3-carbo xamide 

The same reaction was carried out as in Example 53, 
except for using m-phenylenediamine , instead of 
isopropylamine, to obtain the above-identified compound 
(18 mg, 32%) as a slightly brown crystal. 
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IR(KBr)cm -': 3416. 3344. 1680. 1610. 1576. 1504. 1479. 1430. 1327. 13 
12. 1292. 1249. 1218. 1158. 1096. 1018. 842. 792. MS(FAB) 375[M+1] + . 1H 
-NMR(CDCls): 5 3.71 (2H. brs) 6.46C2H. dd, J = 1.7 and 8.9Hz) 7.03 (1H. d. J 
=8. 5Hz) 7. 14C1H. t. J=7.9Hz) 7. 30(2H. m) 7.35UH. t. J=2.0Hz) 7.45(2H. m 
) 7. 50(2H. dd. J=4.5 and 7.9Hz) 8.72C1H, dd. J=1.8 and 4. 4Hz) 8. 88UH, dd 
, J=1.9 and 8.0Hz) 9.06C1H. d. J=7.4Hz) 11. 84C1H. brs). 
Example 92 

.S ynthesis of w-f 4-aminoDhe n Y 1 ' - 1-< 4-f luorophenyl ) - 
1 . 4-dihvdrof 1 . 8 ]naphthv] idin-4-one-3-carbo xaroide 

The same reaction was carried out as in Example 53, 
except for using p-phenylenediamine , instead of 
isopropylamine, to obtain the above- identified compound 
(33 rag, 59%) as a yellow crystal. 

IR(KBr)cm _1 : 3346. 1672. 1608. 1508. 1483. 1429. 1222. 855. 832. 789. 
MS(FAB) 375CM+1] + . 1H-NMRCCDC1 3 ) : <5 3. 61 (2H. brs) 6.70(2H. d. J=8. 7Hz) 
7.30(2H. m) 7.44(2H. m) 7. 50(2H. dd. J=4. 5 and 8.0Hz) 7.56(2H. d. J=8.6 
Hz) 8.72C1H. dd. J = l. 9 and 4. 4Hz) 8. 87(1H, dd. J=l. 9 and 8.0Hz) 9.06UH. d. 

J=7.4Hz) 11.70(1H. s). 
Example 93 

Synthesis of 1 - M-f luorop h enyl ^ -N- ( 2 -nit rophenyl ) - 
1 . 4-dihydro r 1 . R ] naphthyl idin- 4 -one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using o-nitroaniline, instead of 
isopropylamine, to obtain the above-identified compound 
(32 mg, 52%) as a yellow crystal. 
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!R(KBr)co ! : 3430, 1677, 1608, 1578, 1508, 1346. 1270, 1217, 790, 742 
MS (FAB) l05LMtf] + . 1H-NMR(CDC1 3 ) : 6 7. 21-7. 32(3H, m) 7.46C2H. id) 7.5K 

2\\. dd. J -4.5 and 8.0Hz) 7. 64(1H, dt. J=L3 and 8. 4Hz) 8.17 (1H, dd. J=l. 

f, and 8.3Hz) 8.72C1H. m) 8.74C1H. m) 8.98 (1H, dd. J=2. 0 and 8.0Hz) 9.04( 

1H. s) 13. 23UH. s). 
Rxample 94 

Synthesis of 1- ( 4-f luorophenyl ) -N- ( 3-nitrophenyl ) - 
1 t 4-dihydrof 1 , 8 1 naphthylidin-4 -one- 3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using m-nitroaniline, instead of 
isopropyl amine, to obtain the above-identified compound 
(43 mg, 70%) as a colorless crystal. 

IR(KBr)cm " 1 : 1684. 1609. 1534. 1507. 1482. 1417. 1349, 1220, 789. 736 
MS(FAB) 405[M+1] + . 1H-NMR(CDC1 3 ) : 5 7. 30(2H. m) 7.45C2H. m) 7. 54(2H, m 

) 7.98(1H. m) 8.08C1H. m) 8.73C1H. m) 8.75UH, dd, J = l. 8 and 4.4Hz) 8.89 

(1H, dd. J=2. 0 and 8.0Hz) 9. 08C1H. s) 13.32C1H. s). 
Example 95 

Synthesis of 1- ( 4-f luorophenyl ^ -N- ( 4-nitrophenyl ) - 
1 t 4-dihydrof 1 , 8 1 naphthylidin-4-one-3-carbo xamide 

The same reaction was carried out as in Example 53, 
except for using p-nitroaniline, instead of 
isopropylamine, to obtain the above-identified compound 
(50 mg, 82%) as a colorless crystal. 

lR(KBr)cm " 1 : 3480. 1695. 1613. 1567, 1508. 1482, 1418. 1344. 1219. 85 

3. 786. MS (FAB) 405[M+1] + . 1H-NMR(CDC1 3 ) : 8 7. 30(2H, m) 7.45C2H, dd, J=4 

.6 and 8.9Hz) 7.55C1H. m) 7.94C2H. d, J=9. 1Hz) 8.26C1H, d. J=9. 1Hz) 8.75 

(1H. n) 8. 88(1H. d, J=8. 1Hz) 9.07C1H. s) 12. 46C1H. s). 

Example 96 
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s ynthesis of N-rt.grt-hut.vlo x Ynarbonvlbenzamidin-3- 
y1 wl-f 4-f 1 norophepyl ^ - 1 . 4 -d i h ydro f 1 . ft 1 naphthyl idin-4 - 
one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 3- ( tert-butyloxycarbonyl ) aminobenzamide , 
instead of isopropylamine , to obtain the above-identified 
compound (163 mg, 93%) as a slightly yellow crystal. 

lR(KBr)cm "': 3232. 1754. 1704. 1626. 1574. 1230. 1144. MS(FAB) 502[M+ 

1] + . 1H-NMR(CDC1,): 6 1.53C9H, s) 7. 27-7. 31 (2H. m) 7. 42-7. 47(3H. m) 7.51 

-7. 54(1H. m) 7.67-7.69UH. m) 7. 93-7. 95(1H. m) 8. 26(1H. brs) 8.73QH, dd 

. J=1.9 and 4. 5Hz) 8.89QH. dd. J=1.9 and 8.0Hz) 9.06QH. s) 12. 1K1H. b 

rs). 

Example 97 

Rvni-.hesis of N-fbenza n Hriin-3-v] > - 1 - ( 4-f 1 uorophenyl ) - 
1 .4-dihvdrof 1 .8lnanht.hvl . idin-4-onR-3-carboxamide 

hydrochloride 

To a dichloromethane (0.5 ml) solution of N-(tert- 
butyloxycarbonylbenzamidin-3-yl ) -1- ( 4-f luorophenyl ) -1 , 4- 
dihydro( 1,8 ] naphthyl idin-4 -one-3-carboxamide (20 mg, 
0.04 mol), 4N hydrochloric acid-dioxane ( 2 ml , 8 mmol) 
was added at room temperature, followed by stirring for 
48 hours. The solvent was distilled off under vacuum. 
The precipitated crystal was washed with diethyl ether to 
obtain the above-identified compound (16 mg, 94%) by 
filtration as a slightly yellow crystal. 

IR(KBr)cm _l : 3048. 1699. 1614. 1563. 1510. 1472. 820. MS (FAB) 402[M+1 
-] + . lH-NMR(MeOH): 6 7. 35-7. 39(2H. n) 7. 51-7. 66(5H. m) 7. 97-8. 00(1H. m) 
8.29C1H. brs) 8. 74-8. 77(1H. m) 8. 88-8. 92(1H. m) 9. 05-10. 07C1H. m) 



Example 9 8 
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Synthesis of 1 . N-bis- ( 4-f 1 uorophenvl 1-1 , 4- 
dihvdrof 1 , 8 1 naphthvlidin-4 -on e-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 4-f luoroaniline instead of 
isopropylamine, to obtain the above-identified compound 
(61 mg, 92%) as a colorless crystal. 

IR(KBr)cm " l : 3084, 1684. 1611, 1567. 1508, 1484, 1418, 1296, 1222. 11 
55. 1101, 827, 785. MS (FAB) 378[MH] + . 1H-NMR(CDC1 ,) : <5 7. 06(2H, t, J=7. 
0Hz) 7.29C2H, m) 7. 43-7. 47(2H. m) 7.52C1H, dd, J=4.5 and 7.9Hz) 7.73C2H, 
m) B.74C1H. dd, J=1.9 and 4. 5Hz) 8.88UH. dd, J=2.0 and 8.0Hz) 9. 07(1H, 
s) 11.94UH. brs). 
Example 99 

Synthesis of N- ( 2 , 6-dichlo rophenvl \ -1- ( 4- 
f luorophenvl ) -1 . 4-dihvdrof 1 . 8 1 n aphthvli d i n-4-one-3- 
carboxamide 

The same reaction was carried out as in Example 67, 
except for using 2 , 6-dichloroaniline instead of aniline, 
to obtain the above-identified compound (17 mg, 56%) as a 
colorless crystal . 

IR(KBr)cm - 1 : 3076, 1686, 1615, 1508. MS (FAB) 430[M+1] + . 1H-NMR(CDC1 3 

): 6 7. 18-7. 23QH. m) 7. 28-7. 33(2H, n) 7. 40-7. 50(4H, m) 7.5K1H, dd, J=4. 

4 and 8.0Hz) 8.73UH. dd, J= 1.9 and 4. 4Hz) 8.9K1H, dd. J-1.9 and 8.0Hz 

) 9. 07(1H. s) 11. 60(1H. brs). 

Example 100 

Synthesis of N- ( 2-biphenvl ) - 1- { 4- f 1 uorophenyl ) - 1 , 4- 
dihydrof 1 . 8 ] naphthvlidin-4 -one-3-c arboxamide 

The same reaction was carried out as in Example 53, 
except for using 2 -aminobiphenyl , instead of 
isopropylamine, to obtain the above-identified compound 
(41 mg, 39%) as a colorless crystal. 
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IR(KBr)cm : 3068. 1676. 1608. 1575. 1540. 1508. 1484. 1429. 1417. 13 
f,0. 1331- 1300. 1221. 1156. 854. 796. 755. 702. MS (FAB) 436[M+1] + . 1H-N 
MR (CDC I.,;: 6 7. 19-7. 29C4H. m) 7.32(1H. dd. J=1.6 and 7. 6Hz) 7. 37-7. 45(4H. 

m) 7. -I9C4H. d. J=4.4Hz) 8.36C1H. d. J=7. 8Hz) 8.65QH. dd. J = 1.9and 4.5 
Hz) 8.70UH. dd. J=l. 9 and 8.0Hz) 9. 00(1H, s) 11.57QH. brs). 
Sample 101 

Synthesis of 1 - (J -f 3 nnrnnhenvl ) -N- f 2 -pyr idyl ) - 1 , 3 - 
HihvHrol 1 .8 tn a phthvlid in-4-one-Vcarboxamide 

The same reaction was carried out as in Example 67, 
except for using 2-aminopyridine , instead of aniline, to 
obtain the above-identified compound (32 mg, 32%) as a 
colorless crystal. 

lR(KBr)cm 1686. 1607. 1530. 1508. 1490. 1338. 1228. 1213. 1110. 97 
0. 882. 829. 786. MS (FAB) 361[M+1] + . 1H-NMR(CDC1 ,) : d 6. 70QH. dd. J=4.7 
and 7.9Hz) 7. 03-7. 10(2H. m) 7. 32-7. 38C1H. m) 7. 64-7. 71 (2H. m) 7.83C1H. 
d. J=8.9Hz) 7.90-8.00(2H. m) 8.39C1H, dd. J=1.9 and 4. 7Hz) 8.64(1H. s) 9 
.24(1H. d. J=7. 1Hz) 10.87QH, brs). 
Example 102 

Synthesis of 1 - f 4 - f 1 uoropb pnvl ^ -N- M -nvr i dyl j - 1 , 4 - 
dihvdrof 1 . R l naphthyl idin- 4-one-3-carboxamide 

The same reaction was carried out as in Example 67, 
25 except for using 3-aminopyridine instead of aniline, to 

obtain the above-identified compound (70 mg, 69%) as a 
colorless crystal. 

lR(KBr)cm 3045. 1680. 1608. 1556. 1508. 1480. 1224. 1020. 790. MS( 
FAB) 361 [M+l] + . 1H-NMR(CDC1 3 ): S 7. 25-7. 32(2H. m) 7. 42-7. 47(2H, m) 7.53 
(1H. dd. J=4.5 and 8.0Hz) 8. 27-8. 32UH. m) 8.37UH. dd. J = 1.4 and 4. 8Hz) 
8.74UH, dd. J = 1.9 and 4. 5Hz) 8. 88-8. 91 (2H. m) 9.07C1H. s) 12. K1H. brs 
). 

35 Example 103 



20 



30 



WO 99/07704 



73 



PCT/JP98/03510 



Synthesis of 1- f 4-f luorophenvl ^ -N - M-pvridvl ) -1 , 4- 
dihydrof 1 , 8 1 naphthvlidin-4-one-3-car boxamide 

The same reaction was carried out as in Example 67 , 
except for using 4-aminopyridine , instead of aniline, to 
obtain the above-identified compound (17 mg, 67%) as a 
colorless crystal . 

IR(KBr)cm _1 : 3019, 1690, 1613, 1534, 1508. MS (FAB) 361[M+1] + . 1H-NMR 
(CDC1 3 ): 5 7.25-7. 32C2H, in) 7.45(2H, dd, J=4.6 and 8. 8Hz) 7.54C1H, dd. J= 
4.5 and 8.0Hz) 7. 66-7. 72C2H. m) 8. 52-8. 57(2H, m) 8. 74C1H, dd, J=L 8 and 
4. 5Hz) 8. 88(1H, dd, J= 1.8 and 8.0Hz) 9. 06(1H, s). 
Example 104 

Synthesis of 1- ( 4 - f luorophenvl > -N- ( 3~methvlpyridin- 
4-yl ^ ,j , 4-dihydror 1 , 8 )naphthvlidin~4-one- 3~carboxamide 

The same reaction was carried out as in Example 53, 
except for using 4-amino-3-picoline , instead of 
isopropylamine, to obtain the above-identified compound 
(32 mg, 86%) as a colorless crystal. 

IR(KBr)cm - 1 : 3424. 1691. 1611. 1572, 1534, 1508, 1482, 1426, 1296, 12 
23, 788. MS(FAB) 375[M+1] + . 1H-NMR(CDC1 3 ) : 6 2. 50(3H, s) 7.30QH, m) 7. 
46(2H. m) 7. 53(1H, dd. J=4. 4 and 8.1Hz) 8. 42(3H, m) 8.75C1H. dd, J=1.9 a 
nd 4. 5Hz) 8. 9K1H, dd, J=1.9 and 8.0Hz) 9. 09C1H. s) 12. 14(1H, brs). 
Example 105 

Synthesis of N- ( 2-chloropyridin-3-v l 1-1- ( 4- 
f luorophenvl -dihvdro f 1 . 8 1 naphthvlidin-4 -one-3- 

carboxamide 

The same reaction was carried out as in Example 53 , 
'except for using 3-amino-2-chloropyridine , instead of 
isopropylamine , to obtain the above-identified compound 
(49 mg, 83%) as a colorless crystal. 
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IR(KBr)cm -1 : 3450, 1684. 1615. 1540. 1508. 1482. 1428. 1396. 1332. 12 
21. 788. MS (FAB) 395CM+1] + . 1H-NMR(CDC1 3 ) : 6 7. 28-7. 32C3H. ■) 7.46(2H. 
m) 7. 53(1H. dd. J-4. 5 and 8.0Hz) 8. 14(1H. dd, J = 1.5 and 4. 5Hz) 8. 74(1H. 
5 dd. J = 1.8 and 4. 5Hz) 8.94C1H. m) 9. 05(1H. s) 12.470H, brs). 

Example 106 

g ynthPsis of N-(3 . 5- d irh1oronvridin-4-Yl )-l-(4- 
f 1 norn phenvl \ — l . 4 -rtih y d ro f 1 . 8 1 naohthylid i n-4 -one-3- 

10 rarboxamide 

Thionyl chloride (54 nl, 0.74 mmol) was added to a 
tetrahydrofuran ( 2 ml ) solution of 1- ( 4-f luorophenyl ) - 
l,4-dihydro[l,8]naphthylidin-4-one-3-carboxylic acid (70 
mg, 0.25 mmol) at room temperature and the solution was 

15 refluxed for 1 hour. The solvent was distilled off under 

vacuum, whereby a colorless crystal of acid chloride was 
obtained. Next, triethylamine (103 ul, 0.7 4 mmol), 4- 
amino-3,5-dichloropyridine (44 mg, 0.271 mmol), and N,N- 
dimethylaminopyridine (2 mg) were added to a methylene 

20 chloride (2 ml) solution of this acid chloride at room 

temperature and the solution was stirred at that 
temperature for 19 hours. The reaction solution was 
diluted with ethyl acetate (20 ml) and successively 
washed with water (5 ml) and saturated saline (5 ml), 

25 then dried over anhydrous sodium sulfate, then the 

solvent was distilled off under vacuum. The residue was 
purified by silica gel column chromatography 
(hexane/ethyl acetate = 1.5/1) to obtain the above- 
identified compound (52 mg, 49%) as a colorless crystal. 
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. IR(KBr)cm : 3068. 1692. 1619. 1546. 1506. 1482. 1417. 1327. 1222. 79 
0. MS(FAB) 428CM+1] + 1H-NMR(CDC1 3 ) : 6 7. 26-7. 31 (2H. m) 7. 44-7. 47(2H. m) 
7. 53(1H. dd. J=4.5 and 8.1Hz) 8.57(2H. s) 8.74C1H. dd. J=2. 0 and 4. 5Hz) 
8. 92(1H. dd. J=2.0 and 7. 9Hz) 9.07QH, s) 12.0QH. brs) . 
Example 107 
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Synthesis of 1- f4- f luorophenvl ) -N- M-Dvrimidvl ) - 1 , 4 - 
dihydrof 1 . 8 1naphthvlidin-4-one-3-ca rboxamide 

The same reaction was carried out as in Example 53, 
except for using 4-aminopyrimidine , instead of 
isopropylamine, to obtain the above-identified compound 
(38 mg, 70%) as a slightly yellow crystal. 

IR(KBr)cm - 1 : 3468. 1691. 1618. 1568, 1508. 1481. 1418. 1310. 1223. 93 
4, 890. MS(FAB) 362[M+1] + . 1H-NMRCCDC1 3 ) : 8 7. 30C2H, m) 7.45C2H. dd. J=4 
.5 and 8.7Hz) 7.53C2H. dd. J=4.5 and 8.0Hz) 8.27C1H. d. J=5.7Hz) 8.64C1H 
. d. J=5.9Hz) 8.74C1H. m) 8.9K1H. m) 8.97C1H, s) 9.02C1H. s) 12.57C1H. 
brs). 

Example 108 

Synthesis of 1- ( 4-f luorophenvl ) -N- ( 4 . 6- 
dichloropyrimidin-S-yl ^ -1 . 4-dihvdror 1 , 8 1 naphthylidin-4 - 
one-3-carboxamide 

The same reaction was carried out as in Example 106, 
except for using 5-amino-4 , 6-dichloropyrimidine , instead 
of 4-amino-3, 5-dichloropyridine , to obtain the above- 
identified compound (14 mg, 16%) as a colorless crystal. 

IR(KBr)cm _1 : 3480. 1692. 1621. 1505. 1482. 1428. 1411. 1348. 1327. 12 
22. 858. 792. MS(FAB) 430[M+1] + . 1H-NMR (CDC 1 3 ) : 8 7. 30C2H. m) 7.45UH. 
* d. J=4. 5Hz) 7. 47(1H. m) 7. 54(1H. m) 8. 7K1H. s) 8.76C1H. dd. J = 1.7 and 
4.5Hz) 8. 9K1H. dd. J = 1.8 and 7. 8Hz) 9.06C1H. s) 1L97C1H. s). 
Example 109 

Synthesis of 1- ( 4-f luorophenvl ) -N-pyrazinvl-1 . 4- 
dihydrof 1 . 8 1 naphthvlidin-4-one-3-ca rboxamide 

Thionyl chloride (51 nl, 0-70 mmol) was added to a 
toluene (2 ml) solution of 1- ( 4-f luorophenyl ) -1 , 4- 
dihydro[ 1, 8 ]naphthylidin-4-one-3-carboxylic acid (80 mg, 
0-28 mmol) at room temperature and the solution was 
heated at 95°C for 1.5 hours. The solvent was distilled 
off under vacuum, whereby a colorless crystal of acid 
chloride was obtained. Next, N , N-dimethylaminopyridine 
(2 mg) and aminopyrazine (29.4 mg, 0.31 mmol) were added 
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to a pyridine (2 ml) solution of this acid chloride at 
room temperature and the solution was stirred at 60°C for 
3 hours. The reaction solution was diluted with water 
(10 ml), whereupon the crystal precipitated. The 
precipitated crystal was obtained by filtration and the 
crystal was washed with diethyl ether to obtain the 
above-identified compound (70 mg, 69%) as a colorless 
crystal . 

IR(KBr)cm " 1 : 3078. 1688. 1619. 1540. 1508. 1482. 1413. 1296. 1209. 10 
09. 834. 787. MS (FAB) 362 [M+l] + 1H-NMRCCDC1 3 ) : 6 7. 26-7. 32(1H. m) 7.42- 
7.48C2H. m) 7. 50-7. 56C1H. m) 8.35(2H.d. J=1.4Hz) 8.73UH, dd, J=1.9 and 
4.5Hz) 8.9K1H. dd. J=l. 9 and 8.0Hz) 9.08QH. s) 9.65UH d. J = 1.9Hz) 12. 

49(1H, brs). 

Example 110 

Synthesis of 1 - f 4-f 1 uorophe nyl ^ -N- fl - i soguinolyl ) - 
1 . 4-dihydrof 1 , R lnaphthylidin- 4-one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 1-aminoisoquinoline, instead of 
isopropylamine, to obtain the above-mentioned compound 
(43 mg, 69%) as a yellow crystal. 

IR(KBr)cm ~ 1 : 3476. 1672. 1611. 1503. 1413. 1260. 1218. 1118. 822. 792 
. 762. MS (FAB) 411[M+1] + . 1H-NMR(CDC1 ,) : 6 6. 72C1H. dd. J=4. 7 and 7. 8Hz 
) 7.06QH. t. J=8.7Hz) 7.47UH, d. J=7.7Hz) 7.69(2H. dd. J=4. 8 and 8. 9Hz 
) 7.84(2H. m) 7.94(2H. m) 8.40UH. dd. J=1.8 and 4. 8Hz) 8.64QH. s) 8.93 
(1H. d. J=7.65Hz) 9. 13(1H, d. J=8.2Hz) 10.92(1H. brs). 
Example 111 

Synthesis of 1- ( 4-f luoro p h«=»ny 1 ^ -N- ( ?-quinol yl ) -1 , 4- 
dihydro (1.81 naphthvlidin-4-one-3-ca rboxamide 

The same reaction was carried out as in Example 53, 
except for using 2-aminoquinoline, instead of 
isopropylamine, to obtain the above-identified compound 
(58 mg, 71%) as a colorless crystal. 
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IR(KBr)cn -': 1686, 1602, 1574. 1508, 1500. 1428. 1324. 1224. 1158. 78 
6. MS (FAB) 411CM+1] + - 1H-NMR(CDC1 3 ) : <5 7. 27-7. 33(2H. m) 7. 43-7. 48(3H. m 
) 7.52C1H. m) 7.67(1H. dt. J=1.4 and 7.0Hz) 7.78(1H. d. J=8.0Hz) 7.98C1H 
, d. J=8.5Hz) 8. 18C1H, d. J=8.9Hz) 8.53(1H. d. J=8.9Hz) 8.73C1H. dd. J = l 
.8 and 4. 5Hz) 8. 95(1H. dd. J=2.0 and 8.1Hz) 9. 09(1H. s) 12. 6K1H, brs). 
Example 112 

Synthesis <^ f 1-M-f luoroph anvl 1-N-f 3-quinolvl>-l , 4- 
dihvdrof 1 ■ 8 ) naphthvlidi n-4-one-.l-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 3-aminoquinoline , instead of 
isopropylamine, to obtain the above-identified compound 
(60 mg, 73%) as a colorless crystal. 

IR(KBr) cm : 1677. 1604. 1557. 1508. 1480. 1430. 1342. 1228. 1158. 90 
0. 858. 820. 788. 748. MS (FAB) 411 [M+l] + . 1H-NMR(CDC1 3 ) : 6 7. 30(1H. m) 
7.47(2H. m) 7.54(2H. m) 7. 63C1H. m) 7.83UH, d. J=8.2Hz) 8.07C1H. d, J=8 
.3Hz) 8.75QH, dd. J=1.8 and 4.4Hz) 8.90(1H. d. J=1.8Hz) 8.92(1H. dd. J = 
1.9 and 7. 8Hz) 9.05QH. d. J=2.5Hz) 9. 12(1H. s) 12. 35(1H. brs). 

Example 113 

Synthesis of 1 - M -f luorophe nvM -N- (5-quinolyl ) - 1 , 4- 
dihydro[ 1 , 8 1 naphthvlidin-4-on e-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 5-aminoquinoline , instead of 
isopropylamine, to obtain the above-identified compound 
(57 mg, 92%) as a yellow crystal. 

IR(KBr)cm : 3458. 3062. 1684. 1608. 1566. 1508. 1485. 1418. 1319. 12 
-26. 803. 783. MS (FAB) 411[M+1] + . 1H-NMR(CDC1 ,) : 5 7. 31 (2H. t, J=8. 5Hz) 7 
.47-7.52(2H. m) 7.56C1H. dd. J=4. 5 and 8.0Hz) 7. 65(1H. t. J=7.9Hz) 7. 78( 
1H. d. J=8. 1Hz) 8. 19(1H, d. J=6. 1Hz) 8. 69(1H. d. J=6. 1Hz) 8. 75-8. 78C3H. 
m) 8. 99(1H. dd. J=2. 0 and 7. 9Hz) 9. 15(1H. s) 9. 28(1H. s) 12. 73(1H. brs). 
Example 114 
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S ynthesis of 1- ( 4- f 1 uorophenvl )-N - ( 5 -isoauinolyl ) - 
1 r 4-dihydrof 1 . 8 ] naphthylidin-4 -one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 5-aminoisoquinoline, instead of 
isopropylamine, to obtain the above-identified compound 
(49 mg, 79%) as a colorless crystal. 

IR(KBr)cm " ! : 3457. 1684, 1615. 1568, 1508, 1418, 1326, 1224, 790. MS( 
FAB) 41101+13 + ■ 1H-NMR(CDC1 3 ): S7.3K2H, m) 7.48C2H, dd, J=4. 6 and 8.8 
Hz) 7.55C2H. dd, J=4. 5 and 8. 2Hz) 7.76C1H, t, J=8.2Hz) 7.94C1H, d, J=8.4 
Hz) 8. 52(1H, d, J=7.8Hz) 8.75QH. d, J=8.6Hz) 8.77C1H, dd, J=1.5and4.2 
Hz) 8.96C1H. m) 8.98(1H, s) 9. 16(1H, s) 12. 67(1H. brs). 
Example 115 

Synthesis of 1- M-f luorophenyl 1 - N-f 5-aui nol vl t -1 r 4- 
dihydrof 1 > 8 1 napht hvl idin - 4 - one - 3 - c arboxamide. 

The same reaction was carried out as in Example 53, 
except for using 8-aminoquinoline, instead of 
isopropylamine, to obtain the above- identified compound 
(54 mg, 87%) as a colorless crystal. 

IR(KBr)cm _1 : 1673, 1596, 1543, 1509, 1481. 1418. 1323, 1221. 1156. 82 
0, 785. MS (FAB) 411[M+1] + . 1H-NMR(CDC1 3 ) : 5 7. 28-7. 33(2H. m) 7.47-7.52(4 
H. m) 7.57(2H.m) 8. 19(1H, dd, J = 1.7 and 8. 3Hz) 8.72(1H, dd, J = 1.9 and 5. 
5Hz) 9.00-9.06(2H. m) 9. 12(1H, dd, J = 1.7 and 4. 2Hz) 9. 14(1H, s) 13. 54C1H 

, brs). 

Example 116 

Synthesis of 1- < 4-f lu orophenvll -N- ( 2-th i azolyl) - 1 , 4- 
dihydrof 1 . 8 1 naphthvlidin-4-one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 2-aminothiazole , instead of 
isopropylamine, to obtain the above-identified compound 
(45 mg, 82%) as a yellow crystal. 
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IR(KBr)cm- ! : 3080. 1672, 1616, 1544. 1508, 1480. 1428, 1317, 1219, 11 
65. 858. 842. 792-. MS(FAB) 367[M+1] + . 1H-NMRCCDC1 3 ) : d 7. 0K1H, d. J = 3. 
4Hz) 7.28(2H. ra) 7.44(2H,m) 7. 52(lH,m) 7.54C1H, d, J=2. 6Hz) 8.73QH, m) 
8. 9K1H. d. J=8. OHz) 9. 06(1H, s) 13. 10(1H, brs). 

Example 117 

Synthesis of 1- ( 4-f luoro phenvl >-N- ( 2- 
benzimidazol vl ) - 1 . 4-dihvdr o r 1 , 8 1 naphthylidin-4-one-3- 
carboxamide 

The same reaction was carried out as in Example 53 , 
except for using 2-aminobenzimidazole, instead of 
isopropylamine, to obtain the above-identified compound 
(32 mg, 52%) as a yellow crystal. 

IR(KBr)cm ~ l : 3068, 1676, 1602. 1540. 1508, 1475, 1429, 1329, 1263, 12 

21, 1196. 883. 794. 751. MS (FAB) 417CM+1] + . 1H-NMR(CDC1 3 ) : 6 7. 28-7. 33 ( 

3H, m) 7.43-7.47(3H,m) 7.52(lH.m) 7.54C1H. dd, J=4.4 and 7.9Hz) 7. 83(1H, 

d, J=7.7Hz) 7.87QH, d, J=8.2Hz) 8.73CH, dd, J = l. 8 and 4. 4Hz) 8.92C1H, 

dd, J = 1.8 and 8.0Hz) 9. 08(1H, s) 13. 27(1H, brs). 

Example 118 

Synthesis of N- ( 3 , 5-dichloropyr idin-4-vl ) -1-phenyl- 
1 , 4-dihydrof 1 . 8 1naphthvlidin-4-one- 3-carboxamide 

To a tetrahydrof uran (1 ml) solution of 1-phenyl- 
l,4-dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxylic acid 
(27 mg, 0.10 mmol), thionyl chloride (15 *il, 0.20 mmol) 
and N,N-dimethyl formamide (10 ^xl) were added, followed 
by stirring on heating under reflux for 1 hour. The 
solvent was distilled off to obtain the acid chloride as 
"a colorless crystal. 4-amino-3 , 5-dichloropyridine 
(18 mg, 0.11 mmol) was dissolved in N,N-dimethyl 
formamide (2 ml) and sodium hydride ( abt . 60% oil 
suspension 5.0 mg, 0.125 mmol) was added thereto, 
followed by stirring at room temperature for 30 minutes. 
The above acid chloride was added thereto, followed by 
stirring at the same temperature for 19 hours. The 
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reaction mixture was diluted with ethyl acetate (20 ml) 
and successively washed with water (5 ml), an aqueous 
saturated sodium hydrogen carboxylate solution (5 ml) and 
saturated saline water (5 ml), and dried over anhydrous 
sodium sulfate, followed by distilling off the solvent 
under vacuum. The residue was suspended in ether to 
obtain the above-identified compound (30 mg, 7 3%) by 
filtration as a colorless crystal. 

IR(KBr)cm 1699, 1617, 1544. 1512. 1486. 1424. 1326. 1237. 1196. 10 

96. 1056. 950. 877. 786. 700. MS (FAB) 411[M+1] + . 1H-NMRCCDC1 ,) : 6 7. 47(2 

H. m) 7.53UH, dd. J=4.5 and 8.0Hz) 7. 58-7. 64 (3H. m) 8.57(2H. s) 8.76(1H. 

dd. J = 1.9 and 4. 4Hz) 8.92QH. dd. J=1.9 and 8.0Hz) 9. 10C1H. s) 2. 08QH, 

s). 

Example 119 

Synthesis of 1-phenvl-N- f ?- ( 4 -pvridvl ) ethyl 1 - 1 , 4- 
rtih yrirof 1 . 8 1 n^phthvl i d i n-4-o ns- 3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 1-phenyl-l , 4-dihydro( 1 , 8 ]naphthylidin-4- 
one-3-carboxylic acid instead of 1- ( 4-f luorophenyl ) - 1 , 4- 
dihydro[l,8)naphthylidin-4-one-3-carboxylic acid and also 
using 4-aminoethylpyridine instead of isopropylamine to 
obtain the above- identified compound (9 mg, 2 8%) as a 
colorless crystal. 

IR(KBr)cm -': 3182. 3046. 1661. 1608. 1540. 1500. 1447. 1365. 1259. 11 

30. 993. 805. MS (FAB) 337[M+1] + MS (FAB) 417[M+1] + . 1H-NMR(CDC1 3 ) : o 1. 50 
(3H. t. J=7:2Hz) 2.69(2H. t. J=7. 2Hz) 3.78(2H. q. J=7. 2Hz) 7.2K2H. ■) 7 
. 29(1H. d. J=8.2Hz) 8. 52(2H. d. J=1.5Hz) 8.62C1H. d. J=8. 2Hz) 8.89C1H. s) 
.10. 04(1H. brs). 

Example 120 

Synthesis of N- M-ovrid y 1 ^ - 1- ( 4-tolvl ) - 1 , 4- 
dihydrof 1.8) naphthylidin-4-one- 3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 1- ( 4-tolyl ) -1 , 4- 

dihydro[ 1, 8 ] naphthylidin-4-one-3-carboxylic acid instead 
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of 1 - ( 4 - f luoropheny 1 ) - 1 , 4-dihydro [1,8] naphthylidin-4 -one - 
3-carboxylic acid and also using 4-aminopyridine instead 
of isopropylamine to obtain the above- identified compound 
(162 mg, 85%) as a colorless crystal. 

lR(KBr)cra 2976. 1690, 1604, 1532, 1482, 1426, 1326. MS (FAB) 357CM+ 
\ y . iH-NUR(CDCla): <5 2.49(3H, s) 7. 32-7. 42(4H, m) 7. 50-7. 54(1H, id) 7.69 
-7.70C2H. d ) 8. 53-8.55C2H. in) 8.76(1H, dd, J = 1.9 and 4. 5Hz) 8.88C1H, dd, 
M.9 and 7.9Hz) 9.08C1H, s) 12. 26C1H. brs). 
Example 121 

Synthesis of N- ( 3 , 5-dichlor opyridin-4 -vl ) - 1- i 4 - 
tolvl \ - 1 . 4-dihydrof 1 , 8 1 naphthylidin-4-one-3-carboxami de 

The same reaction was carried out as in Example 118, 
except for using 1- ( 4-tolyl ) -1 , 4- 

dihydro[ 1,8 ]naphthylidin-4-one-3-carboxylic acid instead 
of 1-phenyl-l , 4-dihydro[ 1 , 8 ]naphthylidin-4-one-3- 
carboxylic acid to obtain the above-identified compound 
(186 mg, 82%) as a colorless crystal. 

IR(KBr)cm " ! : 3034, 1691, 1618. 1560, 1508, 1425, 791. MS(PAB) 425CM+1 
] * . 1H-NMR(CDC1 3 ): 5 2.49C3H. s) 7. 33-7. 41 (4H, m) 7. 50-7. 53QH. m) 8.57 
(2H. s) 8.76UH. dd. J = 1.7 and 4. 4Hz) 8.9K1H. dd, J = L7 and 8.0Hz) 9.08 
(1H. s) 12. 09C1H. brs). 
Example 122 

Synthesis of 1- ( 4-methoxvph e nyl ^ -N- ( 4-pyridyl ) -1 , 4- 
dihvdrof 1 t 8 1 naphthvlidin-4-one -3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 1- ( 4-methoxyphenyl ) -1 , 4- 

"dihydro[ 1, 8 ] naphthylidin-4-one-3-carboxylic acid instead 
of 1- ( 4 -f luoropheny 1 ) -1 , 4-dihydro [1,8] naphthylidin-4-one- 
3-carboxylic acid and also using 4-aminopyridine instead 
of isopropylamine to obtain the above-identified compound 
(163 mg, 86%) as a colorless crystal- 
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IR(KBr)cra "': 2990. 1688. 1594. 1511. 1418. 1238. 784. MS(FAB) 373[M+1 
] + . 1H-NMR(CDC1 3 ):<5 3.91(3H. s) 7. 08-7. 10(2H. m) 7. 35-7. 38(2H. m) 7.50 
-7.54C1H. m) 7. 68-7. 70(2H. m) 8. 53-8. 55(2H. m) 8.77QH. dd. J = 1.9 and 4. 
5Hz) 8.88(1H. dd. J = l. 9 and 7. 9Hz) 9.08UH. s) 12.26C1H. brs). 

Example 123 

Synthesis of N- (J - 5-dic h l oropyr i d i n-4-yl) - 1- f 4- 
n.Pi-hnxvnhenvn-1 . 4-d ihv d ro r 1 . 8 1 naphthyldin-4-one-3- 
carboxamide 

The same reaction was carried out as in Example 118, 
except for using 1- ( 4-methoxyphenyl ) - 1 , 4- 

dihydro[l,8]naphthylidin-4-one-3-carboxylic acid, instead 
of 1-phenyl- 1 , 4-dihydro [1,8] naphthylidin-4-one-3- 
carboxylic acid, to obtain the above- identified compound 
(120 mg, 54%) as a slightly yellow crystal. 

IR(KBr)cm -': 2936. 1686. 1618. 1546. 1479. 1421. 791. MS (FAB) 441[M+1 
] + . 1H-NMR(CDC1 3 ) : <5 3.91 (3H. s) 7. 07-7. 10(2H. m) 7. 36-7. 39(2H. m) 7.50 
-7.54C1H. m) 8.57 (2H. s) 8.77C1H. dd. J=l. 9 and 4. 5Hz) 8.9K1H. dd. J= 
1.9 and 7. 9Hz) 9.08(1H. s) 12. 10C1H. brs). 
Example 124 

Synthesis of 1- ( 4-nhl oroohe nvM -N- ( 4-pyri dyl ) -1 , 4- 
Hi h ydro f 1 .8Tnanhthvl idin-4-o ne-l-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 1- ( 4-chlorophenyl ) -1 , 4- 

dihydro[ l,8]naphthylidin-4-one-3-carboxylic acid instead 
of 1 - ( 4 - f luorophenyl ) - 1 , 4 -dihydro [1,8] naphthy 1 idin-4 -one- 
3-carboxylic acid and also using 4-aminopyridine instead 
"of isopropyl amine to obtain the above-identified 
compound (230 mg, 92%) as a slightly yellow crystal. 
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IR(KBr)cm 2980. 1686, 1611. 1530, 1492. 1426, 784. MS (FAB) 377 [M+l 
] + . lH-NMR(CDCh): (5 7.40-7.43C2H, m) 7. 52-7. 60(3H, m) 7. 68-7. 70(2H, m) 
8. 53-8. 55(2H, m) 8.75UH. dd, J = l. 9 and 4. 5Hz) 8.88UH, dd. J = 1.9 and 8 
5 .OHz) 9. 05C1H. s) 12. 18(1H. brs). 

Example 125 

Synthesis of 1- ( 4-chlorop henvl \ zHz ( 2 * 5- 
rii rhloropvridi n-4-vl )-l , 4-dihv dror 1 . 8 1 naphthylidin-4 -one- 
10 3-carboxamide 

The same reaction was carried out as in Example 118, 
except for using 1- ( 4-chlorophenyl ) -1 , 4- 

dihydro[ l,8]naphthylidin-4-one-3-carboxylic acid, instead 
of 1-phenyl-l, 4-dihydro[ 1, 8 ] naphthylidin-4 -one-3- 
15 carboxylic acid, to obtain the above-identified compound 

(230 mg, 78%) as a colorless crystal. 
IR(KBr)cm " ! : 3045, 1684, 1618. 1546, 1482, 1425, 788. MS (FAB) 445CM+1 

] + . 1H-NMR(CDC1 3 ): <5 7. 41-7. 43(2H, m) 7. 52-7. 60(3H, m) 8. 57(2H, s) 8.74 

2Q -8.76UH. m) 8.92(1H. dd, J = 1.9 and 7. 9Hz) 9.06OH, s) 12.0K1H, brs). 

Example 126 

Synthesis of l-f3-tert- 
butyldimethvlsilvloxymethv l phenvl ^ -N- ( 4-pyr idyl ) -1 , 4- 
dihvdror 1 t 8 1 naphthylidin -4-one-3-carboxamide 
25 To a dichloromethane (12 ml) solution of l-(3-tert- 

butyldimethylsilyloxymethylphenyl ) -1 , 4- 

dihydro[l,8]naphthylidin-4-one-3-carboxylic acid (250 mg , 
0.61 mmol), 4-aminopyridine (69 mg, 0.73 mmol ) , 
triethylamine (212 \xl, 1.52 mmol), and 2-chloro- 1 , 3- 

30 dimethylimidazolynium chloride (134 mg, 0.79 mmol) were 

added at room temperature, followed by stirring at the 
same temperature for 1 hour. The reaction mixture was 
diluted with dichloromethane (40 ml) and successively 
washed with saturated aqueous sodium hydrogen sulfate 

35 solution (10 ml) and water (10 ml) and dried over 

anhydrous sodium sulfate, followed by distilling off the 
solvent under vacuum. The precipitated crystal was 
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washed with diethyl ether and the crystal is filtered to 
obtain tho above-identified compound (138 mg, 47%) as a 
colorless crystal. 

|RCKBr)cm 2930. 1686, 1586, 1534. 1421. 790. MS (FAB) 487[M+1] + . 
1HNMR(CDC1 3 ):5 0. 13C6H. s) 0.94(9H. s) 4.85C2H. s) 7. 42-7. 59(5H. m) 7. 
69-7.71(211. m) 8. 53-8. 55(2H. m) 8. 73-8. 75QH, m) 8. 87-8. 89C1H. ■) 9.09(1 
11. s) 12.27(111. brs). 
Example 127 

Synthesis of 1- ( l-hydrox ynsthvlphpnyl ) -N- f 4- 
p yrirtyl l-l . 4 -d ih^d ro f 1 . 8 1 rmnh t hvl i d i n - 4 -one - 3 -c a rhoxamide 

To a tetrahydrofuran (2 ml) solution of l-(3-tert- 
buty ldimethylsilyloxymethylphenyl ) -N- ( 4-pyridyl ) - 1 , 4- 
dihydro[ l,8)naphthylidin-4-one-3-carboxamide (120 mg, 
0.25 mmol), acetic acid (17 ul, 0.30 mmol) and a 1 . 0M 
tetrahydrofuran solution (370 ul, 0.37 mmol) of 
tetrabutylammonium fluoride were added at room 
temperature and stirred at the same temperature for 
5 hours. Further, N,N-dimethyl formamide (2 ml) and a 
1.0M tetrahydrofuran solution of tetrabutylammonium 
fluoride (185 ul, 0.19 mmol) were added thereto at the 
same temperature, followed by stirring overnight. The 
solvent was distilled off under vacuum and the resultant 
crystal was washed with diethyl ether and the crystal was 
recovered by filtration. The crystal was further washed 
with ethyl acetate and the crystal was filtered to obtain 
the above- identified compound (76 mg, 83%) as a colorless 
crystal . 

lR(KBr)cm : 2925, 1688, 1601. 1538. 1478. 1422, 790. MS (FAB) 373[M+1 
] + . lH-NMR(DMSO-ds): 5 4.50-4. 52(2H. m) 7. 39-7. 50(4H, m) 7. 58-7. 63 (3H. 
m) 8. 38-8.40(2H, m) 8. 70-8. 77 (3H. m) 12.20QH, brs). 



Example 128 
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Synthesis of N- ( 2 . 6-dichlorophenvl \ -1- i 3- 
nitrophenyn -1 , 4-Hi hvdrof 1 ■ 8 1naphthvlidin-4-one-3- 
carboxamide 

The same reaction was carried out as in Example 67, 
except for using 1- ( 3-nitrophenyl ) - 1 , 4- 

dihydrof l,8)naphthylidin-4-one-3-carboxylic acid, instead 
of 1- ( 4-f luorophenyl ) -1 , 4-dihydro[ 1 , 8 ] naphthylidin-4-one- 
3-carboxylic acid, and using 2 , 6-dichloroaniline , instead 
of aniline, to obtain the above- identified compound 
(11 mg, 24%) as a colorless crystal. 

IR(KBr) cm : 3064. 1690, 1622. 1582. 1531. 1414. 1315, 1246. 820. 788 
MS (FAB) 344[M+1] + 1H-NMRCCDC1 ,) : 6 7. 49(2H. dd. J = l. 5 and 4. 6Hz) 7.59(1 

H. dd. J=3.5 and 7. 9Hz) 7. 69(2H. dd. J = 1.5 and 4. 8Hz) 8.55(2H. dd, J=1.5 
and 4.8Hz) 8.75(1H. dd. J=2.0 and 4. 5Hz) 8. 88-8. 92(3H. m) 9.07QH. s) 1 

2. 14(1H. brs). 

Example 129 

Synthesis of 1- ( tert-butyloxvca rbonvlbenzamidin-3- 
y l ^- N -M-pyridvl)-l .4-dihy riror 1 . 8 Inaohthyl i d i n-4-one-3- 
carboxamide 

The same reaction was carried out as in Example 126 
except for using 1- ( tert-butyloxycarbonylbenzamidin-3- 
y l ) -l , 4-dihydro[ 1 , 8 ]naphthylidin-4-one-3-carboxylic acid, 
instead of 1- ( 3-tert-butyldimethylsilyloxymethylphenyl ) - 

I, 4-dihydro[ l,8]naphthylidin-4-one-3-carboxylic acid, to 
obtain the above-identified compound (69 mg, 58%) as a 
colorless crystal. 

IR(KBr)cm 1689, 1600. 1534. 1290, 1166, 790. MS (FAB) 485CM+1] + . 
- lH-NMR(DMS0-d 6 ):5 1.43(9H. s) 7. 69-7. 75(4H. m) 7. 82-7. 77(1H. ■) 8.13-8.1 
9(2H. m) 8.49-8.5K2H, m) 8. 82-8. 84(2H, m) 8.96UH. s) 12.30QH. brs). 

Example 130 

Synthesis of 1- I benzamidin- 1-y 1 J -N- f 4 -pyridyl) - 1 , 4- 
dihydro[ 1.81 naphthvlidin-4-one-3-car boxamide 

The same reaction was carried out as in Example 97, 
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except for using 1- ( tert-butyloxycarbonylbenzamidin-3- 
yl ) -N- ( 4-pyridyl ) -1 , 4-dihydro [1,8] naphthylidin-4-one-3- 
carboxamide, instead of N- ( tert-buty loxycarbonyl 
benzamidin-3-yl ) -1- ( 4-f luorophenyl ) -1 , 4- 
dihydro[l,8]naphthylidin-4-one-3-carboxamide to obtain 
the above-identified compound (44 mg, 94%) as a colorless 
crystal . 

IR(KBr)cm 3055. 1700, 1614, 1563, 1511, 1473. MS(FAB) 385[MU] + . 
lH-NMR(DMSO-de): 5 7. 75-7. 89(2H, m) 8. 02-8. 14 (3H. m) 8. 30-8. 33C2H, m) 8.7 
8-8.86C4H, m) 9. 1K1H, s) 9. 30(2H, brs) 9.55C2H, brs) 12.99QH, brs). 

Example 131 

Synthesis of 1- ( 2-pyr i d yl 1 -N- f 3-pyridyl ) -1 , 4- 
dihvdror 1 , 8 1 naphthvlidin-4-on e-3-carboxamide 

The same reaction was carried out as in Example 66 , 
except for using 1- ( 2-pyridyl ) -1 , 4- 

dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxylic acid, instead 
of 1- ( 4-f luorophenyl ) -1 , 4-dihydro [ 1 , 8 ]naphthylidin-4-one- 
3-carboxylic acid and also using 3-aminopyridine , instead 
of 4-phenylpiperazine to obtain the above-identified 
compound (20 mg, 29%) as a colorless crystal. 

IR(KBr) cm " 1 : 1697. 1606. 1544, 1483. 1466. 1426, 1324. 1240. 790. 704 

. MS (FAB) 344[M+1] + lH-NMR(DMS0-d 6 ) : 5 7. 43(1H. dd, J=4. 5 and 8.1Hz) 7.66 

(1H, dd. J=5.0 and 7. 5Hz) 7.74QH. dd, J=4. 7 and 7. 9Hz) 7.88C1H, d, J=8. 

0Hz) 8. 13C1H, m) 8.22QH. m) 8.34UH. m) 8.72C1H, d, J=3.7Hz) 8.84C2H, m 

) 8.9K1H, d. J=2.4Hz) 9.20(1H. s) 12.04C1H. brs). 

Example 132 

Synthesis of N- M-Pvrid yl J -1- ( 2-pyridyl ) -1 , 4- 
dihydro[ 1 . 8 lnaphthvlidin-4-one-3-c arboxamide 

The same reaction was carried out as in Example 53, 
except for using 1- ( 2-pyridyl ) -1 , 4 - 

dihydro[ 1, 8 ] naphthylidin-4-one-3-carboxylic acid, instead 
of l- ( 4-f luorophenyl ) -1 , 4-dihydro[ 1,8] naphthylidin-4-one- 
3-carboxylic acid and also using 4-aminopyridine , instead 
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of isopropylamine to obtain the above-identified compound 
(54 mg, 65%) as a colorless crystal. 

IR(KBr)cm 3074. 1702. 1619. 1599. 1578. 1535. 1426. MS (FAB) 344[M 
+ 1] + . 1H-NMR(CDCI 3 ): 5 7. 49-7. 58(2H. m) 7. 68-7. 73(3H. in) 7. 96-8. 02QH, 
m) 8.52-8. 56(2H. m) 8. 68-8. 72C1H. m) 8. 75-8. 78C1H. m) 8. 88-8. 92(1H. ra) 9 
.39(1H. s) 12. 17(1H. brs) 
Example 133 

Synthesis of N- ( 3 . 5-dichlo ropvr idi n-4-yl ) -1- f 2- 
pyridvl ^ -1 t 4-dihvdro r 1 , 8 1 naohthv l idin-4-one-3-carboxamide 

The same reaction was carried out as in Example 118, 
except for using 1- ( 2-pyridyl ) -1 , 4- 

dihydro[ 1, 8 ]naphthylidin-4-one-3-carboxylic acid, instead 
of 1-phenyl-l, 4-dihydro[ 1 , 8 ]naphthylidin-4-one-3- 
carboxylic acid to obtain the above-identified compound 
(19 mg, 19%) as a colorless crystal. 

IR(KBr)cm 3034. 1687. 1606. 1579. 1530, 1418. MS (FAB) 358[M+1] + 
. 1H-NMR(CDC1 3 ): 5 7.48-7. 57(2H. m) 7. 68-7. 72(1H. m) 7. 92-8. 01 (1H, m) 8.5 
6(2H. s) 8.66-8. 7K1H. m) 8. 72-8. 76UH. m) 8. 88-8. 94 (1H. ra) 9. 38(1H. s) 
11.98(1H. brs) 

Example 134 

Synthesis of 1 . N-bis- ( 3-p yr i dyl ^- 1 . 4- 
dihydror 1 . 8 1 naphthylidin-4-one-3-car boxamide 

The same reaction was carried out as in Example 66, 
except for using 1- ( 3-pyridyl ) -1 , 4- 

dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxylic acid, instead 
of l- ( 4-f luorophenyl ) -1 , 4-dihydro [1,8] naphthylidin-4-one- 
'3-carboxylic acid and also using 3-aminopyridine , instead 
of 4-phenylpiperazin to obtain the above-identified 
compound (9 mg, 13%) as a colorless crystal. 
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lR(KBr)cm - 1 : 3055, 1687, 1606. 1574. 1542, 1484, 1423. 1326. 1298. 12 
52. 1193. 1030. 852. 796. 718. 705. MS (FAB) 344[M+1] + lH-NMR(DMSO-ds) : 6 
7.43UH, dd. J=5.5 and 8. 2Hz) 7. 67-7. 74 (3H. m) 8. 14(1H. m) 8.23UH. m) 8 
.33UH. m) 8.77C1H, d, J=5. 1Hz) 8. 82-8. 87 (2H, n) 8.92C1H. d. J=2.6Hz) 9. 

00(1H. s) 12. 1K1H, brs). 
Example 135 

S ynthesis o f 1 - ( 3-Pvri dvl ) -N- ( 4-pyr i dyl ) - 1 , 4- 
Hih yriroH .8lnapbthvi idi n-4-one-3-carboxamide 

The same reaction was carried out as in Example 66, 
except for using 1- ( 3-pyridyl ) -1 , 4- 

dihydro[l,8]naphthylidin-4-one-3-carboxylic acid, instead 
of 1- ( 4-f luorophenyl ) -1 , 4 -dihydro [1,8] naphthylidin-4-one- 
3-carboxylic acid and also using 4-aminopyridine, instead 
of phenylpiperazine to obtain the above-identified 
compound (20 mg, 29%) as a colorless crystal. 

IR(KBr) cm " 1 : 3030. 1697. 1596, 1574, 1536. 1478. 1422. 1352. 1322. 12 
96. 1250. 1205. 1030. 795. 714. MS (FAB) 344[M+1] + 1H-NMR(CDC1 3 ) : 6 7. 70(2 
H. m) 7.74(2H. d. J=7. 6Hz) 8.14C1H. d. J=8. 1Hz) 8.50(2H. d. J=5.2Hz) 8.7 
7(1H. d, J=4.4Hz) 8.82-8.86(3H. id) 9.00UH. s) 12.27C1H. brs). 
Example 136 

Synthesis of N- ( 3 . S-dich3 oropyridi n-4-yl ) -1- ( 3- 
p Y Tidvl ^ -1 . 4-dibvdrof 1 . 8 inaohthvl i di n - 4-on e- Vcarboxamide 

The same reaction was carried out as in Example 118, 
except for using 1- ( 4-pyridyl ) -1 , 4- 

dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxylic acid, instead 
of 1-phenyl- 1 , 4 -dihydro [1,8) naphthylidin-4-one-3- 
carboxylic acid to obtain the above-identified compound 
"(30 mg, 24%) as a colorless crystal. 
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IR(KBr)cm : 3021. 1706. 1626. 1548. 1478. 1422. 1326. 788. MS (FAB) 4 
12EM+1] + . lH-NMR(CDCla): 5 7. 52-7. 59(2H. n) 7. 83-7. 86(2H. m) 8.57(1H. s 
) 8.74C1H. dd. J = 1.9 and 4. 5Hz) 8. 78-8. 79(1H. m) 8. 82(1H. dd. J = 1.3 and 
4.7Hz) 8. 93(1H. dd. J = l. 9 and 8.0Hz) 9.07C1H, s) 11.96 (1H. brs). 

Example 137 

Synthesis of N- ( 2 . 6-dichlorophenvl ) - 1- ( 4-pyridy l ) - 
1 , 4-dihydrof 1 , R ] naphthvl idin— 4 -one- 3 -carboxamide 

The same reaction was carried out as in Example 118 , 
except for using 1- ( 4-pyridyl ) -1 , 4- 

dihydro[ 1, 8 ]naphthylidin-4-one-3-carboxylic acid, instead 
of 1 -phenyl- 1 , 4-dihydro [ 1 , 8 ] naphthylidin-4-one-3- 
carboxylic acid and also using 2 , 6-dichloroaniline , 
instead of 4-amino-3 , 5-dichloropyridine to obtain the 
above-identified compound (12 mg, 10%) as a colorless 
crystal . 

lR(KBr)cm -': 3060. 1684. 1586. 1480. 1428. 1320. 790. MS(FAB) 411CM+1 
] + . 1H-NMR(CDC1 3 ):<5 7. 19-7.23C1H, m) 7. 41-7. 43(2H, n) 7. 49-7. 50(2H. m) 
7.55-7.58C1H. m) 8. 73-8. 75(1H. m) 8. 88-8. 90(2H. m) 8.93C1H. dd. J=2.0 a 
nd 8.0Hz) 9.09C1H. s) 11.52C1H. brs). 
Example 138 

Synthesis of N- ( 3-ovr idvl ^ - 1- ( 4-ovridyl ) - 1 , 4- 
dihvdrof 1 . 8 1naphthylidin-4-on e-3-carboxamide 

The same reaction was carried out as in Example 66, 
except for using 1- ( 4-pyridyl ) -1 , 4- 

dihydro[ 1 , 8 ) naphthylidin-4-one-3-carboxylic acid, instead 
of i« ( 4-f luorophenyl ) -1 , 4-dihydro [1,8] naphthylidin-4-one- 
3-carboxylic acid and also using 3-aminopyridine , instead 
of 4-phenylpiperazine to obtain the above-identified 
compound (137 mg, 40%) as a colorless crystal. 
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IR(KBr)cm 3055, 1684, 1605. 1582, 1556, 1501, 1479, 1414. 1354, 13 

20. 1294. 1244. 1220. 1019. 850. 790. 702. MS (FAB) 344 [M+l] + 1H-NMRCCDC 

1,): 5 7. 31 (1H. m) 7. 49(2H. dd, J = 1.5 and 4. 6Hz) 7. 57(1H. dd. J=4. 5 and 8 

.OHz) 8. 30(1H, m) 8. 38(1H. dd. J = 1.2 and 4. 7Hz) 8. 74(1H. dd. J = 1.9 and 4 

.4Hz) 8.88-8. 9K3H. m) 9. 08(1H. s) 11.99C1H. brs). 
Example 139 

Synthesis of 1 - N-bi s- ( 4-pyr i dvU - 1 . 4 - 
Hi hydro r 1 . 8 1naphthylid in-4-one-3-carboxamide 

The same reaction was carried out as in Example 67, 
except for using 1- ( 4-pyridyl ) -1 , 4- 

dihydro[ l,8]naphthylidin-4-one-3-carboxylic acid, instead 
of 1- ( 4-f luorophenyl ) -1 , 4-dihydro[ 1 , 8 ] naphthylidin-4-one- 
3-carboxylic acid, and also using 4-aminopyridine, 
instead of aniline, to obtain the above- identified 
compound (55 mg, 53%) as a colorless crystal. 

IR(KBr)cm": 3078. 1702, 1603. 1570. 1533. MS(FAB) 344[M+1] + 1H-NMRCC 
DCU): 57.10-7. 17C2H. m) 7.44C2H. d, J=8. 1Hz) 7. 76-7. 82(3H. m) 8.35-8.46 
(2H. m) 8.53-8. 56C1H, m) 8. 9K1H. s) 16.K1H. brs). 
Example 140 

Synthesis of N- f 3- m ^t-,hvi D yrid i n-4-yl) - 1 - f 4-pyridyl) - 
1 r 4-dihvdroM . R ) napht hyl jdin— 4-one— 3— carboxamide 

The same reaction was carried out as in Example 53, 
except for using 1- ( 4-pyridyl ) -1 , 4- 

dihydro[l,8]naphthylidin-4-one-3-carboxylic acid, instead 
of l-( 4-f luorophenyl ) -1 , 4-dihydro [ 1 , 8 ]naphthylidin-4-one- 
3-carboxylic acid and also using 4-amino-3- 
methylpyridine, instead of isopropylamine to obtain the 
above-identified compound (64 mg, 60%) as a slightly 
"yellow crystal. 
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IR(KBr)cm 3080, 1706, 1630, 1609, 1545, 1427. MS (FAB) 412[M+1] + 
. 1H-NMR(CDCI,):5 2. 50(3H. s) 7. 49(2H, dd, J=1.6 and 4. 6Hz) 7. 57(1H, dd, 
J=4.5 and 8.1Hz) 8. 37-8. 44(3H, m) 8. 73-8. 76(1H, m) 8. 87-8. 92(3H, ra) 9.0 
9(1H, s) 12. 05(1H, brs) 

Example 141 

Synthesis of N- ( 3 , 5-dichloropyr idin— 4 -yl ) - 1 - { 4 - 
pyridvl ) - 1 , 4-dihvdrof 1 , 8 1naphthylidin-4 -one-3-carboxamide 

The same reaction was carried out as in Example 118, 
except for using 1- ( 4-pyridyl ) -1 , 4- 

dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxylic acid r instead 
of 1-phenyl-l , 4-dihydro[ 1 , 8 ] naphthylidin-4-one-3- 
carboxylic acid, to obtain the above-identified compound 
(83 mg, 59%) as a colorless crystal. 

IR(KBr)cm -': 2924. 1704, 1628, 1548, 1480, 1413, 788. MS (FAB) 412[M+1 
] + . 1H-NMR(CDC1 3 ): o 7. 48-7. 72(3H, m) 8.58(2H. s) 8.75QH, dd, J=2. 0 an 
d 4. 5Hz) 8. 89-8. 94(3H, m) 9.07QH, s) 11.9K1H, brs). 

Example 142 

Synthesis of 1- ( 2-tert-butvloxvcarbony laminopvridin- 
5-yl ^ -N- ( 4-pvridyl 1 -1 , 4-dihvdror 1 , 8 1 n aphthvli din-4-one-3 - 
carboxamide 

The same reaction was carried out as in Example 126 , 
except for using 1- ( 2-tert-butyloxycarbonylaminopyridin- 
5-yl ) -1 , 4-dihydro[ 1 , 8 )naphthylidin-4-one-3-carboxylic 
acid, instead of l-(3-tert- 
butyldimethylsilyloxymethylphenyl ) -1 , 4- 
~dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxylic acid, to 
obtain the above-identified compound (20 mg, 23%) as a 
colorless crystal • 
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IR(KBr)cm : 2973, 1726, 1687. 1593, 1534, 1480. 1427, 1162. MS (FAB) 
459[M+1] + . 1H-NMR(CDC1 3 ):<5 1.55(9H. s) 7.48C1H. brs) 7. 52-7. 56(1H. ra) 7 
.69(1H. dd. J= 1.5 and 4. 8Hz) 7. 76-7. 79(1H. m) 8.57C1H. s) 8. 20-8. 23<1H, 
m) 8.34-8. 35(1H, m) 8. 53-8. 55C1H, m) 8. 72-8. 74(1H. m) 8.87C1H. dd, J=l. 
9 and 7. 9Hz) 9. 05UH. s) 12. 17C1H. brs). 
Example 143 

S ynthesis of 1 - ( 2-a ro i nopvridin-5-y.l ) -N- f 4-pyridyl ) - 
hvdro f 1 ■ P 1 naphthv l i d i n-4-one-3-carboxamide 

hydrochloride 

The same reaction was carried out as in Example 97, 
except for using 1- ( 2-tert-butyloxycarbonylaminopyridin- 
5_ y l)-N-( 4-pyridyl )-l,4-dihydro[l, 8 ]naphthylidin-4-one-3- 

carboxamide, instead of N-(tert- 

butyloxycarbonylbenzamidin-3-yl-l- ( 4-f luorophenyl ) -1 , 4- 
dihydro[ l,8]naphthylidin-4-one-3-carboxamide to obtain 
the above-identified compound (8 mg, 53%) as a colorless 
crystal . 

IR(KBr) cm -1 : 3318, 1683. 1610, 1540. 1507. 1425. 794. MS (FAB) 359[M+1 
] + . lH-NMR(MeOH): 6 7. 05-7. 16(1H. m) 7. 68-7. 70(1H. m) 8. 28-8. 37(3H. m) 
8.65-8.68(3H. m) 8. 81-8. 83(1H. m) 8. 90-8. 93C1H. m) 9. 19C1H. s). 

Example 144 

Synthesis of 1- ( 2-benzvlo xvpvridj n-5-yl > -N- f 4- 
pyr-iriyl \-\ . 4 -d i hvdro r 1 . R 1 naoht hv l i d i n - 4 -on e- 3 -carboxamide 

The same reaction was carried out as in Example 53, 
except for using 1- ( 2-benzyloxypyridin-5-yl ) - 1 , 4- 
dihydro[l,8]naphthylidin-4-one-3-carboxylic acid, instead 
of 1- ( 4-f luorophenyl ) -1 , 4-dihydro[ 1 , 8 ] naphthylidin-4-one- 
3-carboxylic acid and also using 4-aminopyridine, instead 
of isopropylamine, to obtain the above-identified 
compound (19 3 mg, 80%) as a slightly orange crystal. 
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IR'KBncn 3031. 1690, 1610. 1487. 785. MS (FAB) 450 [M+l] + . 1H-NMR 
(CPU,;: 6 5. s) 7. 00-7. 02(1H, n) 7. 35-7. 56(6H, m) 7. 68-7. 71 (3H, m) 

8.28 S. 29(IH. m) 8. 53-8. 55(2H. m) 8. 75QH. dd, J=l. 8 and 4. 4Hz) 8. 88C1H 
. dd. J 1.8 and 8.0Hz) 9.05QH. s) 12. 17QH, brs). 

Example 145 

Synthesis of 1- f 2-hydroxvPY ridin-5-vl ) -N-( 4- 
pyridyl ) - I . 4-dihydrof 1 , 8 1 naphthylidin- 4-one-3-carboxamide 

To a mixed solution of 1- ( 2-benzyloxypyridin-5-yl ) - 
N-( 4-pyridy 1 ) - 1 , 4-dihydro[ 1 , 8 ] naphthylidin-4-one-3- 
carboxamide (120 mg f 0.27 mmol), ethanol (13 ml) and 
tetrahydrof uran (7 ml), 10% Pd-C (50 mg) was added and 
stirred at room temperature for 44 hours under a hydrogen 
gas atmosphere. The reaction mixture was filtered and 
the solvent was distilled off under vacuum from the 
filtrate. Thereafter, the precipitated crystal was 
washed with diethyl ether and the crystal was filtered to 
obtain the above-identified compound (75 mg, 78%) as a 
slightly green crystal. 

IR(KBr)cra 1686. 1609. 1535. 1481. 1422. 788. MS (FAB) 360[M+1] + . 
lH-NMR(DMSO-de) : 6 6. 45-6. 48GH. m) 7. 63-7. 74 (4H. m) 7.89QH. brs) 8.49-8 
. 5K2H. m) 8.80C1H. dd. J= 1.8 and 7. 9Hz) 8.88C1H. dd, J = l. 8 and 4. 5Hz) 
8. 96(1H. s) 12. 27(1H. brs). 
Example 146 

Synthesis of 1- ( 2-benzyloxypvri din-5-vl ) -N- f 3 , 5- 
dichloropvridin-4-vl \-\ . 4-dihvdro r 1 - 8 1naphthvlidin-4-one- 
3 -carboxamide 

The same reaction was carried out as in Example 118 , 
except for using 1- ( 2-benzyloxypyridin-5-yl ) -1 , 4- 
dihydrof 1 , 8 ] naphthylidin-4-one-3-carboxylic acid, instead 
of 1- ( 4-f luorophenyl ) -1 , 4-dihydro [ 1,8] naphthylidin-4-one- 
3-carboxylic acid, to obtain the above-identified 
compound (339 mg, 81%) as a slightly yellow crystal. 
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IR(KBr)cm 1706. 1629, 1550, 1491, 1425. 788. MS (FAB) 51801+1] + . 
lH-NMR(CDCla): o5:48(2H. s) 7. OOQH, id) 7. 35-7. 43(3H, m) 7. 48-7. 56(3H. m 
) 7.68-7. 17(1H. ra) 8. 29-8. 30UH, m) 8.57C2H. s) 8.75QH, dd, J= 1.9 and 
5 4.5Hz) 8.92C1H. dd, J= 1.9 and 8.0Hz) 9. 06C1H. s) 11.20C1H. brs). 

Example 147 

Synthesis of N- ( 3 . 5-dichlorop yridin-4-vl ) -1- ( 2- 
hydroxvpvridi n-5-vl )- 1 . 4 -dih v dro r 1 , 8 lnaphthylidin-4-one- 

10 3 -car box amide 

The same reaction was carried out as in Example 145, 
except for using N - ( 3 , 5-dichloropyr idin-4 -yl ) - 1- ( 2 - 
benzyloxypyridin-5-yl ) -1 , 4-dihydro [ 1 , 8 ]naphthylidin-4- 
one-3-carboxamide f instead of 1- ( 2-benzyloxypyridin-5- 

15 yl ) -N- ( 4-pyridyl ) -1 , 4-dihydro [1,8] naphthylidin-4-one-3- 

carboxamide, to obtain the above-identified compound 
(170 mg, 89%) as a colorless crystal. 

IR(KBr)cm : 3039, 1669. 1608. 1542, 1482. 1428, 783. MS (FAB) 428 [M+l 
20 ] + . lH-NMR(DMS0-d 6 ):5 6.44-6.59(lH. m) 7. 67-7. 69C1H, m) 7.70(1H. dd, J 
-4.5 and 8.0Hz) 7.90UH. brs) 8.72(2H, s) 8. 80(1H. dd. J = L8 and 8.0Hz) 
8.89QH. dd, J = 1.8 and 4. 5Hz) 8. 94 (1H. s) 12.02QH, brs). 
Example 148 

25 Synthesis of 1- ( 1-isoau i nonvl ) - N- ( 4-Pvridyl ) -1 , 4- 

dihvdrof 1 K 8 1 naphthvlidin-4-one-3 -carboxamide 

The same reaction was carried out as in Example 53, 
except for using 1- ( 1-isoquinonyl ) -1 , 4- 

dihydro[ 1, 8 ] naphthylidin-4-one-3-carboxylic acid, instead 
30 of 1- ( 4-f luorophenyl )- 1 , 4-dihydro [ 1 , 8 ] naphthylidin-4-one- 

3-carboxylic acid and also using 4-aminopyridine , instead 
of isopropylamine , to obtain the above-identified 
compound (21 mg, 54%) as a slightly yellow crystal. 
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IR(KBr)cra " ! : 3568, 3026, 1688, 1593. 1534, 1481, 1427. 1386. 1344, 12 
97, 1270, 1242, 1204. 1054, 991. 820, 789. MS (FAB) 394[M+1] + . 1H-NMRCC 
DCU): <5 7.40(1H, d. J=8. 5Hz) 7.5K1H. dd, J=3. 3 and 7. 9Hz) 7.57C1H. t, J 
=7. 2Hz) 7. 70(2H. d. J=5. OHz) 7.8K1H. t, J=7.6Hz) 7. 97(1H, d, J=5. 6Hz) 8 
. 04C1H. d, J=8.6Hz) 8.54C1H, brs) 8.57C1H, d, J=L7Hz) 8.58C1H. d, J=1.9 
Hz) 8. 60C1H. d. J=5. 7Hz) 8. 9K1H, dd. J=1.9 and 8.1Hz) 9. 17(1H, s) 12.22 
(1H. brs). 

Example 149 

Synthesis of 1- f 8-qni nonvl ) -N- f 4-PV.ridvl ^1,4- 
dihvdrof 1 . 8 1 naDhthylidin -4-one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 1- ( 8-quinonyl ) -1 , 4- 

dihydro[ 1 , 8 ] naphthylidin-4-one-3-carboxylic acid, instead 
of 1- ( 4-f luorophenyl ) -1 , 4-dihydro[ 1 , 8 ]naphthylidin-4-one- 
3-carboxylic acid and also using 4-aminopyridine instead 
of isopropylamine to obtain the above-identified compound 
(20 mg, 51%) as an orange crystal. 

IR(KBr)cm _1 : 3500, 1681, 1612, 1537, 1500, 1480, 1425, 1329, 1254, 11 

96. 787. MS (FAB) 394 [11+1] + . 1H-NMR(CDC1 3 ) : S 7. 46-7. 52(2H, m) 7.7K2H, 

m) 7.77UH. m) 7.88(1H. d, J=7. 1Hz) 8. 10C1H. d, J=8.2Hz) 8.3K1H, dd. J = 

1.6 and 8. 4Hz) 8.52(2H, d. J=8. 2Hz) 8.58UH, m) 8.78(1H, a) 8. 90(1H, dd. 

J = 1.9 and 7.9Hz) 9.08UH. s) 12.37(1H. brs). 

Example 150 

Synthesis of l-(2-tert- 
butvloxycarbonvlaminopyrimidin-5- yl ^ -N- ( 4-pyridyl ) -1 , 4- 
dihvdrof 1 . 8 lnaphthvlidin-4-one-3-ca rboxamide 

The same reaction was carried out as in Example 126 , 
except for using l-(2-tert- 
butyloxycarbonylaminopyrimidin-5-yl ) -1 , 4- 

dihydro[ 1 , 8 ]naphthylidin-4-one-3-carboxylic acid, instead 
of i_ ( 3-tert-butyldimethylsilyloxymethylphenyl ) - 1 , 4- 
dihydro[ 1 , 8 ]naphthylidin-4-one-3-carboxylic acid, to 
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obtain the above-identified compound (42 mg, 29%) as a 
slightly yellow crystal. 

IR(KBr)cm " 1 : 3068. 1748, 1687. 1604, 1517. 1480, 1161. MS (FAB) 460Q1+ 
IV lH-NMR(DMS0-d,):$1.51(9H. s) 7. 72-7. 76(3H. ■) 8. 50-8. 52(2H, m) 8. 

5 

82-8.86(2H, in) 8.88(2H, s) 9. 13C1H. s) 10.45QH. brs) 12.25(1H. s). 
Example 151 

.q ynthesis of N- ( 4 -ovridyn - L= 12 - aminopy r i midin-5- 
yl 1 -1 , 4-di hvdro f 1 , B 1 naphthylidin-4 -ong-3-carboxamide 

10 hydrochloride 

The same reaction was carried out as in Example 97 , 
except for using l-(2-tert- 

butyloxycarbonylaminopyrimidin-5-yl ) -N- ( 4-pyridyl ) -1 , 4- 
dihydro[ 1, 8 ] naphthylidin-4-one-3-carboxamide , instead of 
15 N- ( tert-butyloxycarbonylbenzamidin-3-yl ) -1- ( 4- 

f luorophenyl ) -1 , 4-dihydro[ 1 , 8 )naphthylidin-4-one-3- 
carboxamide, to obtain the above-identified compound 
(16 mg, 88%) as a colorless crystal. 

2Q lR(KBr)cm : 3062. 1686. 1608. 1342. 1475. 1191. 794. MS (FAB) 360 [M+l 

] + . lH-NMR(DMS0-d 6 ): 5 7. 73-7. 77 (1H. in) 8. 30-8. 33C2H. m) 8.47(2H. s) 8. 

76-8.79C2H. m) 8.82QH. dd. J- 1.8 and 8.0Hz) 8. 90(1H. dd. J = 1.8 and 4.4 

Hz) 9.08C1H. s) 13.03C1H. brs). 

2 5 Example 152 

S ynthesis of N- ( 3 , 5-dichl o ropyrid i n-4-yl ) - 1- f 2 - 

thiazolv] 1-1,4-dihydror 1 . 8 1 naohthvl idin-4 -one- 3- 

carboxamide 

The same reaction was carried out as in Example 118, 
30 except for using 1- ( 2-thiazolyl ) -1 , 4- 

dihydro[ 1, 8 ] naphthylidin-4-one-3-carboxylic acid, instead 
of 1- ( 4- f luorophenyl ) - 1 , 4-dihydro [1,8] naphthy lidin-4-one- 
3-carboxylic acid, to obtain the above-identified 
compound (37 mg, 34%) as a slightly yellow crystal. 
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IR(KBr)cm-': 3072. 1697. 1633. 1558. 1506. 1430. 1238. MS (FAB) 418CM+ 
1] + . 1H-NMR(CDCU):5 7.41(1H. d. J=3. 5Hz) 7. 64-7. 67C1H. ■) 7.78C1H. d. 
J=3.5Hz) 8.58C2H. s) 8. 94-8. 97(2H. m) 10.4K1H. s) 11.78C1H. brs). 

Example 153 

■Synthesis of 1 - M-f J nnroohenv l ^ -N- f 3-hvdroxypropyl ) - 
1 . 4-di hvdro r 1 , P inaphthv l idin-4-one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 3-amino-l-propanol , instead of 
isopropylamine, to obtain the above-identified compound 
(190 mg, 79%) as a colorless crystal. 

IR(KBr)cm 3340. 1669. 1540, 1511. 1430. 1216. 797. MS(FAB) 342[M+1 
] + . lH-NMRCCDCU): 6 1.79-1. 83C2H. m) 3. 60-3. 68C5H. m) 7. 25-7. 29(2H. m) 
7.40-7.44C2H. m) 7.48C1H. dd. J=4.5 and 8.0Hz) 8.7K1H. dd. J=1.9 and 4 
.5Hz) 8.83C1H. dd. J=l. 9 and 8.0Hz) 8.90QH. s) 9.94UH. brs). 

Example 154 

Synthesis of l-( 4-f luo rophenvl >-N-f (R)-2- 
hydroxvpropvl 1-1 . 4-dihydrof 1 . ft } naphthvlidin-4-one-3- 
carboxamide 

The same reaction was carried out as in Example 53, 
except for using ( R ) — ( — ) - l-amino-2-propanol , instead of 
isopropylamine, to obtain the above-identified compound 
(166 mg, 86%) as a colorless crystal. 

IR(KBr)cm -': 3422. 1657, 1509. 1482. 1429, 783. MS (FAB) 342[M+1] + . 
1H-NMR(CDC1 3 ):<5 1.26(3H. d, J=6.3Hz) 3. 24-3. 25C1H. m) 3. 43-3. 64 (2H, m) 4 
.05-4.08OH. m) 7. 25-7. 29(2H. m) 7. 40-7. 44(2H. m) 7. 48C1H. dd. J=4.5 and 
8.0Hz) 8.70(1H. dd. J = 1.8 and 4. 5Hz) 8.84(1H. dd. J = 1.8 and 8.0Hz) 8.99 

(1H, s) 10. 10C1H. brs). 
Example 155 

Synthesis of 1- < 4-f luorophe nvl ^ -N- f ( S ) -2- 
hvdroxvpropyl ^ - 1 , 4-d i hvdro [1.81 nap hthylidi n-4-one-3- 
carboxamide 

The same reaction was carried out as in Example 53, 
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except for using ( S ) - ( +) -l-amino-2-propanol , instead of 
isopropy laming, to obtain the above-identified compound 
(153 mg, 80%) as a slightly yellow crystal. 

IR(KBr)cra 3422, 1658, 1538. 1482. 1428. 783. MS (FAB) 342[M+1] + . 
1H-NMR(CDCU):5 1.26(3H. d. J=6.3Hz) 3. 21-3. 23(1H. m) 3. 42-3. 64 (2H, m) 4 
.05-4.08C1H, m) 7. 25-7. 29(2H, m) 7. 40-7. 44 (2H. n) 7.48C1H. dd. J=4. 5 and 
8.0Hz) 8.70UH, dd. J = 1.9 and 4. 5Hz) 8.84C1H. dd. J=1.9 and 8.0Hz) 8.99 
(1H. s) 10. 10(1H. brs). 
Example 156 

Synthesis of 1 - M-f 1 noronheny ^ -W- r 4-hvrtroxvbutyl ) - 
1 .4-riihvdror 1 . Blnaohthyl idin- 4-one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 4-amino-l-butanol , instead of 
isopropylamine, to obtain the above-identified compound 
(189 mg, 95%) as a colorless crystal. 

IR(KBr)cra 3246. 3058. 1664. 1613. 1546. 1508. 1223. MS (FAB) 356[M+ 
1]* . 1H-NMR(CDC1 3 ): 8 1.67-1. 76(4H, a) 3. 52-3. 57(2H. m) 3. 70-3. 75(2H. n) 
7.24-7. 29(2H. m) 7. 39-7. 43(2H. m) 7.46(1H. dd. J=4.5 and 8.0Hz) 8.70(1H 
. dd. J = 1.9 and 4.5Hz) 8.83C1H. dd. J = l. 9 and 8.0Hz) 8.98QH, s) 9.8K1H 
. brs). 

Example 157 

Synthesis of 1 - ( 4-f 1 noroohen y 1 ) -N- ( 3-met hoxypropyl ) - 
1 .4-dihvdrof 1 . 8 1 naphthvlidin- 4-one-3-carboxamide 

The same reaction was carried out as in Example 53, 
except for using 3-methoxypropylamine , instead of 
isopropylamine, to obtain the above-identified compound 
(189 mg, 95%) as a colorless crystal. 
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IR(KBr)cm ~ ! : 3384, 1668, 1558, 1506, 1428, 1221. 796. MS(FAB) 356[M+1 
] + . lH-NMR(CDCls): 6 1. 91-1. 96C2H. in) 3. 39(3H, s) 3. 52(2H, t, J=6. 3Hz) 
3.55-3. 61 (2H, m) 7. 24-7. 29(2H, n) 7. 39-7. 44 (2H, ra) 7. 470H, dd, J=4. 5 an 
5 d 7. 9Hz) 8. 69(1H, dd, J = l. 9 and 4.5Hz) 8.83C1H. dd. J = L9 and 7. 9Hz) 8.9 
8(1H, s) 9. 83(1H, brs). 
Example 158 

Synthesis of N- ( 3-chloropvri din-4-vl ) - 1- f 4- 
10 fluoroohenyn-l . 4-dihvdro T 1 , 8 1 naphthy lidin-4-one-3- 

carboxamide 

The same reaction was carried out as in Example 53 , 
except for using 4-amino-3-chloropyridine , instead of 
isopropylamine, to obtain the above- identified compound 
15 (235 mg f 85%) as a colorless crystal. 

IR(KBr)cm _1 : 1684, 1616, 1564, 1506, 1424, 789. MS(FAB) 395[M+1] + . 
1H-NMR(CDC1 3 ): 5 7.25-7. 33C2H, m) 7. 44-7. 48(2H, m) 7. 53(1H, dd, J=4. 5 and 
8.0Hz) 8. 43-8. 44(1H, m) 8. 58-8. 59(1H, m) 8. 60(1H. s) 8. 74(1H, dd, J = l. 9 
and 4.5Hz) 8. 94(1H, dd, J = L9 and 8.0Hz) 9. 06QH, s) 12. 64(1H, brs). 



20 



Example 159 

Synthesis of N- < 3-chloropvridin -4-vl )- 1- ( 4- 
methoxvphenvl ^ - 1 , 4-dihvdro r 1 . 8 1 na phthvlidin-4-one-3- 
25 carboxamide 

The same reaction was carried out as in Example 53 , 
except for using 4-amino-3-chloropyridine , instead of 
isopropylamine, to obtain the above-identified compound 
(207 mg, 75%) as a colorless crystal. 
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IR(KBr)cm 2954, 1688, 1576, 1508, 1421, 1241. 787. MS (FAB) 407CM+1 
] + . lH-NMR(CDCfs): <5 3. 91 (3H. s) 7. 09-7. 11 (2H, m) 7. 36-7. 39(2H, m) 7.52 
(1H. dd, J=4. 5 and 8.0Hz) 8. 42-8. 44C1H. m) 8. 58-8. 59(1H. ra) 8. 60(1H, s) 
5 8. 76C1H. dd, J = l. 9 and 4. 5Hz) 8. 94(1H. dd. J=l. 9 and 8.0Hz) 9. 08(1H. s) 
12.7K1H, brs). 

INDUSTRIAL APPLICABILITY 

As explained above, the 1-aryl-l , 8-naphthylidin-4- 
10 one derivatives and the salts and solvates thereof 

according to the present invention have type IV 
phosphodiesterase inhibiting action, and therefore, are 
effective as a pharmaceutical composition for the 
prevention or treatment of respiratory diseases, diseases 
15 relating to abnormalities of the nervous system, diseases 

relating to mental abnormalities, inflammatory diseases, 
joint diseases, various cytokine related diseases, etc. 
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CLAIMS 

1. A type IV phosphodiesterase inhibitor 
comprising, as an effective component, a l-aryl-1,8- 
naphthylidin-4-one derivative having the formula (I): 




(I) 



wherein R 1 indicates a substituted or unsubs t i tuted aryl 
group or a substituted or unsubs tituted heteroaryl group, 
R 2 f R 3 , and r'' independently indicate a hydrogen 

15 atom, a substituted or unsubs tituted lower alkyl group, 

or a halogen atom, 

X indicates a group NR 5 R 6 or a group OR 7 , wherein R 5 
and R 6 independently indicate a hydrogen a atom, a 
substituted or unsubs tituted lower alkyl group, a 

20 substituted or unsubs tituted cycloalkyl group, a 

substituted or unsubsti tuted aryl group, or a substituted 
or unsubstituted heteroaryl group, and R 7 indicates a 
hydrogen atom, a substituted or unsubstituted lower alkyl 
group, or a substituted or unsubstituted cycloalkyl group 

25 or a salt or solvate thereof. 

2. A type IV phosphodiesterase inhibitor 
comprising, as an effective component, a l-aryl-1,8- 
naphthylidin-4-one derivative or a salt, or solvate as 
claimed in claim 1, wherein all of R 7 , R 1 , and R* in the 

30 formula (I) are hydrogen atoms. 

3. A type IV phosphodiesterase inhibitor 
comprising, as an effective component, a l-aryl-1,8- 
naphthylidin-4-one derivative or a salt or solvate 
thereof as claimed in claim 1 or 2 , wherein R 1 in the 

35 formula (I) is a phenyl group. 

4. A type IV phosphodiesterase inhibitor 
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comprising, as an effective component, a l-aryl-1,8- 
naphthylidin-4-one derivative or a salt or solvate 
thereof as claimed in claim 1 or 2 , wherein R 1 in the 
formula (I) is a phenyl group substituted with at least 
5 one substituent selected from the group consisting of 

lower alkyl groups, lower alkoxy groups, halogen atoms 
and a nitro group. 

5. A type IV phosphodiesterase inhibitor 
comprising, as an effective component, a l-aryl-1,8- 

10 naphthylidin-4-one derivative or a salt or solvate 

thereof, as claimed in claim 1 or 2 , wherein R 1 in the 
formula (I) is a substituted or unsubstituted pyridyl 
group . 

6. A type IV phosphodiesterase inhibitor 

15 comprising, as an effective component, a l-aryl-1,8- 

naphthylidin-4-one derivative or a salt or solvate 
thereof as claimed in claim 1 or 2 , wherein R 1 in the 
formula (I) is a substituted or unsubstituted pyrazinyl 
group . 

20 7. A type IV phosphodiesterase inhibitor 

comprising, • as an effective component, a l-aryl-1,8- 
naphthylidin-4-one derivative or a salt or solvate 
thereof as claimed in claim 1 or 2 , wherein R l in the 
formula (I) is a substituted or unsubstituted thiazolyl 

25 group. 

8. A type IV phosphodiesterase inhibitor 
comprising, as an effective component, a l-aryl-1,8- 
naphthylidin-4-one derivative or a salt or solvate 
thereof as claimed in any one of claims 1 to 7 , wherein 

30 one of R 5 or R 6 in the formula (I) is a hydrogen atom. 

9. A type IV phosphodiesterase inhibitor 
comprising, as an effective component, a l-aryl-1,8- 
naphthylidin-4-one derivative or a salt or solvate 
thereof as claimed in any one of claims 1 to 7 , wherein 

35 one of R 5 or R 6 in the formula (I) is a substituted or 
unsubstituted phenyl group and the other is a hydrogen 
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10. A type IV phosphodiesterase inhibitor 
comprising, as an effective component, a l-aryl-1,8- 
naphthy 1 idin-4-one derivative or a salt or solvate 

5 thereof as claimed in any one of claims 1 to 7 , wherein 

one of R 3 or in the formula (I) is a substituted or 
unsubstituted pyridyl group and the other is a hydrogen 
group . 

11. A type IV phosphodiesterase inhibitor 

10 comprising, as an effective component, a l-aryi-1,8- 

naphthylidin-4-one derivative or a salt or solvate 
thereof as claimed in any one of claims 1 to 7 , wherein 
one of R 5 or R* in the formula (I) is a 2,6- 
dichlorophenyl group and the other is a hydrogen atom. 

15 12 . A type IV phosphodiesterase inhibitor 

comprising, as an effective component, a l-aryl-1,8- 
naphthy 1 idin-4-one derivative or a salt or solvate 
thereof as claimed in any one of claims 1 to 7 , wherein 
one of R 3 or R 6 in the formula (I) is a 3,5- 

20 dichloropyridin-4-yl group and the other is a hydrogen 

atom. 

13. A type IV phosphodiesterase inhibitor 
comprising, as an effective component, a l-aryl-1,8- 
naphthyl idin-4-one derivative or a salt or solvate 

25 thereof, as claimed in any one of claims 1 to 7 , wherein 

one of R 3 or R 6 in the formula (I) is a 4-pyridyl group 
and the other is a hydrogen atom. 

14. A 1-aryl-l , 8-naphthylidin-4-one derivative 
having the formula (I'): 




(I') 
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wherein R 1 indicates a substituted or unsubst ituted aryl 
group or a substituted or unsubstituted heteroaryi group, 

R 2t , R 3 ', and R v independently indicate a hydrogen 
atom, or a substituted or unsubstituted lower alkyl 

5 group, 

X' indicates the group NR 5 R G , 

R 5 and R 6 independently indicate a hydrogen atom, a 
substituted or unsubstituted lower alkyl group, a 
substituted or unsubstituted cycloalkyl group, a 
10 substituted or unsubstituted aryl group, or a substituted 

or unsubstituted heteroaryi group), or a salt or solvate 
thereof . 

15. A 1-aryl-l , 8-naphthylidin-4-one derivative or a 
salt or solvate thereof as claimed in claim 14, wherein 

15 all of R 2 ', R 3 \ and R*' in the formula (I') are hydrogen 

atoms . 

16. A 1-aryl-l, 8-naphthylidin-4-one derivative or a 
salt or solvate thereof as claimed in claim 14 or 15, 
wherein R 1 in the formula (I') is a phenyl group. 

20 17. A 1-aryl-l, 8-naphthylidin-4-one derivative or a 

salt or solvate thereof as claimed in claim 14 or 15, 
wherein R 1 in the formula (I') is a phenyl group 
substituted with a lower alkyl group. 

18. A 1-aryl-l, 8-naphthylidin-4-one derivative or a 
25 salt, or solvate thereof as claimed in claim 14 or 15, 

wherein R 1 in the formula (I') is a phenyl group 
substituted with a lower alkoxy group. 

19. A 1-aryl-l, 8-naphthylidin-4-one derivative or a 
salt or solvate thereof as claimed in claim 14 or 15, 

30 wherein R l in the formula (I') is a phenyl group 

substituted with a halogen atom. 

20. A 1-aryl-l , 8-naphthylidin-4-one derivative or a 
salt or solvate thereof as claimed in claim 14 or 15, 
wherein R 1 in the formula (I') is a phenyl group 

35 substituted with a nitro group. 

21. A 1-aryl-l, 8-naphthylidin-4-one derivative or a 
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salt or solvate thereof as claimed in claim 14 or 15, 
whoroiri K ! in the formula (I') is a substituted or 
unsubstituted pyridyl group. 

22. A 1-aryl-l , 8-naphthyl idin-4-one derivative or a 
salt or solvate thereof as claimed in claim 14 or 15, 
wherein R 1 in the formula (I') is a substituted or 
unsubs t i tuted pyrazinyl group. 

23. A 1-aryl-l , 8-naphthylidin-4-one derivative or a 
salt or solvate thereof as claimed in claim 14 or 15, 
wherein R : in the formula (I') is a substituted or 
unsubst i tuted thiazolyl group. 

24. A 1-aryl-l , 8-naphthylidin-4-one derivative or a 
salt or solvate thereof as claimed in any one of claims 
14 to 23, wherein one of R 5 or R 6 in the formula (I') is 

a hydrogen atom. 

25- A 1-aryl-l , 8-naphthyldin-4-one derivative or a 
salt or solvate thereof as claimed in any one of claims 
14 to 23, wherein one of R 5 or R 6 in the formula (I') is 
a substituted or unsubst ituted phenyl group and the other 
is a hydrogen atom. 

26. A 1-aryl-l , 8-naphthyldin-4-one derivative or a 
salt or solvate thereof as claimed in any one of claims 
14 to 23, wherein one of R 5 or R 6 in the formula (I') is 
a substituted or unsubs t ituted pyridyl group and the 
other is a hydrogen atom. 

27. A 1-aryl-l , 8-naphthylidin-4-one derivative or a 
salt or solvate thereof as claimed in any one of claims 
14 to 23, wherein one of R 5 or R 6 in the formula (I') is 

a 2 , 6-dichlorophenyl group and the other is a hydrogen 
atom, 

28. A 1-aryl-l , 8-naphthylidin-4-one derivative or a 
salt or solvate thereof as claimed in any one of claims 
14 to 23, wherein one of R 5 or R 6 in the formula (I r ) is 

a 3 , 5-dichloropyridine-4-yl group and the other is a 
hydrogen atom. 

29. A 1-aryl-l , 8-naphthylidin-4-one derivative or a 
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salt or solvate thereof, as claimed in any one of 
claims 14 to 23, wherein one of R 5 or R in the 
formula (I') is a 4-pyridyl group and the other is a 
hydrogen atom. 

30. A type IV phosphodiesterase inhibitor 
comprising, as an effective component, a l-aryl-1,8- 
naphthy 1 idin-4-one derivative having the formula (I'): 




(I') 



15 

wherein R 1 indicates a substituted or unsubs tituted aryl 
group or a substituted or unsubs tituted heteroaryi group, 

R 2 ', R v , and R*' independently indicate a hydrogen 
atom, or a substituted or unsubs tituted lower alkyl 

20 group, 

X r indicates a group NR 5 R r ', wherein R 5 and R 
independently indicate a hydrogen atom, a substituted or 
unsubstituted lower alkyl group, a substituted or 
unsubst i tuted cycloalkyl group, a substituted or 

25 unsubstituted aryl group, or a substituted or 

unsubstituted heteroaryi group, or a salt or solvate 
thereof . 

31. A pharmaceutical composition for prevention or 
treatment of cytokine related diseases comprising, as an 
30 effective component, a 1-aryl-l , 8-naphthylidin-4-one 

derivative having the formula (I): 
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wherein R l indicates a substituted or unsubs t i tu ted aryl 
10 group or a substituted or unsubs tituted heteroaryl group, 

R 2 , R 3 , and R* independently indicate a hydrogen 
atom, a substituted or unsubsti tuted lower alkyl group, 
or a halogen atom, 

X indicates a group NR 5 R 6 or a group OR 7 , wherein R 3 
15 and R 6 independently indicate a hydrogen a atom, a 

substituted or unsubs tituted lower alkyl group, a 
substituted or unsubs tituted cycloalkyl group, a 
substituted or unsubs tituted aryl group, or a substituted 
or unsubstituted heteroaryl group, and R 7 indicates a 
20 hydrogen atom, a substituted or unsubstituted lower alkyl 

group, or a substituted or unsubstituted cycloalkyl group 
or a salt or solvate thereof. 
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